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ONLY|@S/0N-GLASS: 
CELLULAR 
ANTENNAS 
ARE MADE - 
TO LAST A LIFETIME. 


Antenna Specialists’ patented* On-Glass II is the only glass-mounted cellular antenna 
designed to meet a// crucial quality criteria for maximum reliability and performance. 


FOR RELIABILITY ... 


@ Sturdy one-piece, stainless steel whip resists bending and corrosion. 

B All metal components are diecast and Dura-Coat® plated to resist chipping and corrosion. 

@ Unique Duo-Bond® adhesive system provides long lasting, waterproof installations. 

FOR PERFORMANCE... 

® Single screw locking design provides positive vertical whip positioning 
with 90 degree adjustment for maximum range and coverage. 

& Small metal foot design mounts between most rear window defroster 
wires eliminating potential power loss and noisy interference. 

@ 100% factory tuned and tested for optimum electrical performance. 


All these quality features allow us to protect you and your customers with 
a Lifetime Limited Warranty on all A/S On-Glass cellular antennas — 
guaranteeing against defects in materials and workmanship for the life of 
the original installation. 

When it’s your business and your reputation on the line, A/S On-Glass 

is clearly and profitably your best choice. 


STICK WITH ON-GLASS Il, STANDARD OF THE INDUSTRY 


w=, Send for ‘The Book” on cellular antennas to see . 
the most extensive, profitable line in the industry. U.S. Patents No. 314,576, No. 4,839,660 
and others pending. 


a member of The Allen Group Inc. 
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Ease the antenna specialists co. 
30500 Bruce Industrial Parkway » Cleveland, OH 44139-3996 » TEL: 216/349-8400 « FAX: 216/349-8407 
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Customizable features in an economical standard console 


0 you need custom console 
[.) features on a limited budget? 
Vega's Model C-5112 ten- 
line/four-frequency console offers the 
economy of a standard-production tone- 
format radio control console with the ex- 
pandability of a custom design. External 
adapters are also available to convert any 
of the ten lines to DC control. 
Just a few of the standard features 
(many usually optional even on larger, 
more expensive consoles), include: 


m@ “SELECTED” switches for selecting 
any combination of lines for 
transmitting and receiving 


m@ “UNSELECTED” switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch (selects 
all lines for both transmit and receive) 


@ RX ALL switch for monitoring all 
unselected lines 


@ Separate speakers and volume 
controls for “selected” (TX/RX) and 
“unselected” (RX-only) audio 


M GROUP SELECT switch for easy 
selection of TX/RX line combinations 


@ TIMED MUTE switch (temporarily 
mutes “unselected” audio) 


@ Separate volume controls for each 
receive line 


@ instant-PTT switches for each line 


@ Line-activity LEDs (indicate activity 
on each line, selected or not) 


@ Panel-mounting option modules 
(interchangeable options) 


@ Heavy-duty 120/240-Vac power 
supply (also runs on 12 Vac) 


Options 


When you need just a few custom ca- 
pabilities in a console, you don’t have to 
buy an expensive, fully customizable de- 
sign. With the C-5112 you can choose 
just what you need from the following list 
of economical options and “FX Series” 
function expansion modules: 


@ DCA-3 external three-line adapter for 
DGC-format'lines 


™@ Audio-level display and 12/24-hour 
clock modules 


@ DTMF encoder module with 
16-button pad 


™@ Two-tone, five-tone, and 
Reach-format sequential encoder 
modules with pad and display 


@ Function-tone-generator module; 
adds eight “wild-card” function tones 


®@ Cross mute with display module 


™@ Goose-neck and desk microphones, 
headsets, footswitch, etc. 


Future options are planned to include 
a cross-patch module, phone-patch mod- 
ule, telephone module, and ANI display. 
Other very specialized modules and op- 
tions are available at reasonable prices. 
Consult Vega’s Specials Department. 

Call 1-800-877-1771 (toll-free) today 
for full details on the C-5112 console. 
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a MARK IV company 
Signaling Products Group 


9900 Baldwin Place » El Monte, CA'91731-2204 


(818) 442-0782 + 800-877-1771 
Fax: (818) 444-1342 


VOLUME CONTROLS FOR 
EACH "UNSELECTED" LINE 


Volume 10, Issue 3 


features 


10 Testing and tuning 

isolators in the field 
Joe Peterzak 

Use common shop test equip- 
ment to test and tune isolators 
in the field for reuse in new ap- 
plications. The frequency range 
over which isolators may be re- 


the procedure saves time and 
money. 


24 Terrestrial network 
technology improves 
fleet efficiency 
Dick Coe 
An earth-based nationwide net- 
work is linking truckload dis- 
patchers and their vehicles with 
real-time voice and data com- 
munications, which improves 
the coordination of shipping and 
receiving operations. 


40 Intermod and 
connectors: Silver plate 
beats nickel 
Manny Guische 
When connectors made entire- 
ly of non-ferromagnetic materi- 
als are used, they do not have 
to become the weak link in a 
communications system that 
causes harmful and hard-to-find 
intermod interference. 


46 Getting into SCADA, 
staying out of trouble 
Larry R. Antonuk 
Practical tips for technicians, 
service managers and dealers 
help to pave the way for suc- 
cessful installations of supervi- 
sory control and data acquisi- 
tion systems. Examples show 
pitfalls to avoid. 


On the cover: Ferrite isolators. Photo courtesy 
of Europa Marketing and EMR, Phoenix. See Joc 
Peterzik’s article on page 10. 
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Model 364 AW 
DTMF Multi-function 
Decoder/Monitor/Controller 


udible handshake indicates 


e we he VERIFICATION 
mpleted or aborted functions 


° EASY STATUS INTERROGATION * MICROPROCESSOR FLEXIBILITY 
touch-tone pad, voice channel wide range of available controls 
ind your ear is all you need (latched, timed, momentary, interlocked, etc.) 

¢ SYSTEM MONITORING ¢ STRAIGHTFORWARD USER SELECTION 

audible alarms will automatically complete manual with tutorial, demo set-up 

y £ - critical conditions and helpful systems feedback 

Rg! 

° “s C APPLICATIONS SUPPORT ¢ PROVEN RELIABILITY 

xperienced personnel will help fully field-tested and FCC certified 

u find the best solution : : (class A) plus our established 

for your users Call now for full information package: 5 year warranty 
800-227-1226 


One source for all your signalling needs 


SOLID-STATE COMMUNICATIONS, INC. 
21060 Corsair Boulevard 
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ditorial 


Finder’s preference may not free many channels 


Some potential FCC licensees want 
access to licensed but unused or un- 
derused exclusive-use radio communi- 
cations channels. Among them are in- 


dividuals. companies and local 
governments eligible for licenses in the 
Business, Industrial/Land Transporta- 
tion, Public Safety and Specialized Mo- 
bile Radio Services. 

Certain FCC licensing procedures 
grant exclusive-use radio channels, 
meaning only one license-holder can 
use the frequencies in a given area. 

Government rules are violated when 
the licensee does not build and operate 
radio facilities the way the license autho- 
rizes. Examples include not construct- 
ing facilities by the deadline and not 
operating mobile units. Discontinuing 
operations for one year or more auto- 
matically cancels the license. 

An exclusive-use license grants a ti- 
tle to a radio frequency and limits in- 
terference. two characteristics that have 
value. In contrast, licenses for shared 
frequencies have little or no value be- 
cause anyone else can apply for a license 
to use the same frequency in the same 
area, perhaps subject to frequency coor- 
dination. 


Whistleblower 

Equipment dealers and consultants 
who have experience in a local area 
know the violators. Previously, there 
was little reason to give the FCC evi- 
dence of violations. A frequency recoy- 
ered for rule violations was not neces- 
sarily reassigned to the informant. The 
successful applicant might be the whist- 


leblower’s competitor. Thus, unseating 
an existing exclusive-use license-holder 
might do an informant more harm than 
good. 

The finder’s preference program is 
supposed to change all that. Now, some- 
one who submits acceptable evidence 
can be granted a preference when ap- 
plications are processed for the viola- 
tor’s frequency. 


Public safety agencies 

The rules exclude frequencies in the 
800MHz Public Safety pool occupied by 
public safety entities. They exclude fre- 
quencies in the public safety 82IMHz- 
to-824MHz and 865-to-869MHz band 
unless the regional planning committee 
for the location concurs in writing that 
the finder’s preference is not inconsis- 
tent with the regional plan. (“No way 
in hell” is the likely response, should 
anyone ask.) 

On the other hand, public safety ap- 
plicants may unseat Business and 
Industrial/Land Transportation licensees 
via intercategory sharing and replace 
them with public safety radio facilities. 


What is this really? 

The finder’s preference isn’t clear to 
everyone. “If a finder provides the in- 
formation leading to the recovery of a 
channel through the finder’s preference 
program, then that person or entity will 
be awarded a dispositive preference in 
acquiring a license on that channel,” ac- 
cording to the FCC. 

The Special Industrial Radio Service 
Association (SIRSA) believes the only 
preference the finder obtains is to op- 
erate a radio facility at the existing 
authorized location. ‘Relocation of the 
channel(s) or modification of the oper- 
ating parameters, such as effective radi- 
ated power, is not part of the prefer- 
ence,’ a SIRSA document reads. 

“A frequency coordinator may refuse 
to coordinate a finder’s preference ap- 
plication if it specifies modifications 
that adversely affect existing systems— 
even if such systems were coordinated 
and granted after the preference request 
was filed, but prior to the preference 
grant and the filing of the preference ap- 
plication,’ according to SIRSA. 

Clear? Apparently. not clear enough 
to assure everyone that the finder’s 


preference program is ready to run 
smoothly. 


Putting it to work 

What would seem to be the most 
clear-cut finder’s preference opportuni- 
ty, identifying a license that was can- 
celed automatically for discontinued 
operations, may be the most rare and the 
most difficult to prove. 

The next opportunity, identifying a 
failure to place mobile units in opera- 
tion, likewise may be difficult to prove, 
and fairly rare. 

What once was more common, fail- 
ure to construct, is more rare today than 
it was a few years ago, Proving it may 
be easier than the first two, though. The 
authorized repeater site can be pho- 
tographed, and the frequency can be 
monitored to gather evidence. 

The violation that galls hungry poten- 
tial licensees the most and that some- 
times is the casiest to prove, failure to 
load a system with the required number 
of mobiles, is not included in the 
finder's preference program. The FCC 
considered including loading violations 
and decided against it. 

Loading violations should be in- 
cluded, at least on non-specialized mo- 
bile radio (SMR) systems. 

Exactly what violations are included 
in the program may not make much 
difference if the FCC finds the evidence 
that applicants may submit is not credi- 
ble. Evidence submitted by third parties 
does not always carry much weight with 
the commission, regardless of its com- 
prehensiveness. 

If anyone actually obtains a channel 
under the finder’s preference program, 
we'd like to hear about it. The program 
is going to be difficult to use. 


Perspective 
From the perspective that rules have 
been enacted to recover channels from 
violators and to reassign them to whist- 
leblowers, the finder’s preference pro- 
gram is a done deal. From the perspec- 
tive of those who might actually try to 
obtain frequencies by that method, the 
finder’s preference program may be 
more of a work in progress. 
—Don Bishop 
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from 
transcrypt 


NEW TECHNOLOGY FOR TODAY'S RADIOS 


Nobody Scrambles Better 


Customers in 55 
countries agree that 
Crypto Voice Plus ™ 
technology makes 

all the difference in the 
world. 


Noother encryption outperforms the 
range, voice clarity or capabilities of our 
CrvptoVoice Plus™ TII technology. 


CVP combines digital and analog 
technologies to outperform plain digital 
systems. 


CVPis universally compatible for 
mixing various radio makes and models, 
oldor new. Anditis designed to fit the 
smallest handheld systems at a very 
affordable price. 


Crypto Voice Plus is available in 
medium, advanced and high-level 
privacy for superior scrambling or 
scrambling-with-signaling 
capabilities. 


And CVP scramblers can be 
installed easily in mobile, portable 
and base units without sacrificing 
features or performance. 


Encrypt your two-way fleet with 
Crypto Voice Plus™ from Transcrypt. 
Nobody scrambles better! 


SC-20 460 CVP™ Ill 
Over 100 trillion key codes, ANI, EMERGENCY, 


stun and more. 


CVP III does more for 
Motorola than any other 
system available today. 


Special adaptations of the SC 
20-460 have been developed for the 
Motorola P200, GP300, HT600, 
MT1/000 and Saber digital and non- 
digital radios. 


Your Motorola radio or fleet can 
have all the capabilities, versatility 
and performance of CYP plus 
FlashCall digital signaling. 


SC 20-460 CVP IIT and its variants 
provide Automatic Number Identification 
(ANI), Selective Calling, Over-the-Air- 
Control and EMERGENCY. 


Our 460 series modules are 
compatible with all types of 
radios andsystems. Othersystem 
elements available include: 

T-CAD. Computer Aided 
Dispatch software, and TR 30- 
3200 series Display Consoles. 


Enhance your Motorola with 
CVP III. Engineered for more 
privacy and performance - and for 
more Motorolas. 


CVP Ill 
NOW 
AVAILABLE 


FOR 
GP-300 


Transcrypt / International, LTD. 
1620 North 20th Street 
Lincoln, NE 68503 


(402) 435-4400 Fax: (402) 435-6780 


To Order CALL TOLL FREE (800) 228-0226 - Most orders shipped within 48 hours 


Crypto Voice Plus and CVP are irademarks of Transerypt tinermationil 
x YI 
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Portable radios: 

Over the past decade, there has been 
a revolution in hand-held radio technol- 
ogy, with unit size and price shrinking 
at an amazing rate. As the numbers and 
types of portable radio end-users have 
expanded dramatically, | cannot help but 
think that many traditional end-users 
and long-established dealers now are be- 
ing left out in the cold. 

The problem is that some end-users 
subject their hand-helds to rugged use, 
and many new portables cannot stand 
the abuse that the old “bricks” could 
take. The portable radio business has 
become a three-ring circus. with so 
many manufacturers offering so many 
models through so many sellers, 
resellers and dealers that some long- 
standing end-users are having a really 
tough time sorting out the best value in 
portable radios for their field appli- 
cations. 

For these people. there currently is a 
need to sort through all the marketing 
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etters to the editor 


sizzle and glitz, get off the desert cruise 
ship and go back to fundamental values, 


In my experience, the best example of 


pereciving user values came from the oil 
patch. In the early "80s, a drilling man- 
ager was having a tough time staying in 
touch with a drilling rig in a remote part 
of the Rocky Mountains. The rig had a 
radiotelephone ticd into an overloaded 
terminal. The supplier balked at provid- 
ing better service because it would in- 
crease monthly costs from $135 to 
$1.500. 

The drilling manager's reaction was: 
“That rig is costing $20,000 per day, and 
I cannot communicate with the site su- 
pervisor. The $50 per day our supplier 
is concerned about is small change. Get 
that interconnect in place and work- 
ing...now!” 

With hand-held radios. price may not 
be as Important as reliable performance. 
The field failure of a $200 hand-held 
may tic up a crew for a cost of $2,000 
to the end-user. When selling hand-held 
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radios, a clear understanding of the end- 
user’s applications and costs help you 
to choose the right quality of product for 
the job. 

Reliability has become a big concern. 
When a client's radio breaks. will repair 
take an electron-scanning microscope 
and a micro-midget technician? Will 
parts be available? 

We now are in the age of the “break 
it and throw it away” portable radio. 
Some clients do not understand this sit- 
uation. They always have been able get 
their hand-held fixed by their dealer's 
technicians, and in the backs of their 
munds, they still think that your super- 
technician will be able to fix their 
throw-away radios. 

If they pay $300 for a throw-away ra- 
dio, they may have a heart attack when 
presented with a $100 repair bill or the 
news that the radio they have owned for 
only two months cannot be fixed and is 
not covered by warranty because it was 
dropped into a mud puddle. 
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We put control in YOUR hands. 


The best features, 


In the right 
products. 


810 Premier Microphone 

« Water, dust, and shock 
resistant, 

* Backlighted silicone rubber 
keypad with tactile feel 
pushbutton operation. 

* All options are keypad 
programmable. 

* 20 number memory dialer, 
auto ANI connect & 
disconnect operation, last 
number redial. 

* Fourth column tone 
accessed from keypad. 

* Oversize keys for gloved 
hand operation. 

* Extra heavy duty 
coiled cord, 

* Externally adjustable 

level settings. 


710 Processor Controlled 

* Store and send dialing, 
or manual dialing 

« Eight autodial locations, 
up to 21 digits each. 

* Auto ANI encoding of up 
to two 21 digit DTMF codes, 

* Backlighted silicone rubber 
alphanumeric keypad. 

* Nonvolatile EEPROM 
memory. 

* True audible DTMF 
sidetone. 

* High strength 7’ coiled 

cord, 


600L Proven Workhorse 

* Backlighted silicone rubber 
alphanumeric keypad. 

* Reliable all metal keyboard 
switches. 

* Continuous or tone burst 
DTMF operation. 

» Universal impedance 
matching. 

* Audible sidetone for tone 
verification. 

» High quality 7’ coiled cord. 


800/860 

Two-Way Handsets 

* Telephone style encoder 
handset with cradle. 

* Adds privacy to calls 
in vehicle. 

* Adapts to most all 
underdash mount radios. 

* Available in manual or auto 
dialing models. 

* Backlighted silicon rubber 
keypad. 

* On or off cradle dialing. 

* Radio speaker mutes when 


off hook. 


Encoders 

* Miniature size, mount anywhere. 

* All metal contact closures. 

* Available in self contained and remote 
mount. 

* Ultra miniature to standard size keypads. 

* Vertical or horizontal styles for limited 

space. 


All CES microphones are available off the shelf “Radio Ready” 
for most popular radio models, and are stocked for same day 
shipment 


CES 


Communications Electronics Specialties, Inc. 


931-218 So. Semoran Blvd. 
Winter Park, FL 32792 
Telephone: 407-679-9440 
Toll Free: 800-327-9956 
Fax: 407-679-8110 


Make The 


Connection 
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Letters to the editor 


Part of the problem with our indus- 
try’s three-ring circus is the Fly By 
Night Radio and Bagel Emporium that 
promises your customer the world, eats 
up your market share and then moves 
on to the new Satellite FAX Flat Tire 
Reporting Technology business, leaving 
you with the mess. The best way to 
combat this problem is to establish a 
close, long-term relationship with your 


call for excellence 
with high perform- 
ance crystals 
designed for today's 
leading tone/voice 


and digital/numeric pagers. Our rugged pager crystals are 
engineered to deliver superior performance. Performance that 
comes from over twenty-five years of experience. And 
performance backed by a lifetime guarantee. Call now for 
page after page of useful information about our quality 
products...delivered to you on the double! 


201 Blackford Avenue, Middlesex. N.J. 08846 


CALL TOLL FREE 


1-800-526-3935 


client. 


Take the time to understand a// of 


your client’s needs and priorities. Pres- 
ent solid reasons for recommending 
equipment and give reasons why you do 
not recommend specific alternatives. 
Remember. among your assets are 
technology, radio expertise, the ability 
to match user needs with technology 
better than anyone else, and the ability 


FAX TOLL FREE 


1-800-777-2197 
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to support the client over the long term. 
Price is not the sole factor. as long as 
the client is knowledgeable. That 
knowledge comes from you. the dealer. 

Another big problem these days is that 
it is easy to advertise a new product as 
rugged, but tougher to match the claims 
with reliable field performance. At the 
same time. the rate of new models from 
manufacturers has accelerated dramat- 
ically. Some hand-held radio users are 
real animals when it comes to shredding 
advertising claims. They make military 
specifications meaningless. 

Some clients can anticipate purchases 
far enough ahead to allow you to work 
with the end-user to try various new 
models and sort out which performs 
best in the field. 

A good client will work with you to 
fund such an evaluation because it is 
better to write off a few radios in an ex- 
periment than to get stuck with a whole 
bunch of radios that fail to meet user 
needs. 

Your service manager may be one of 
the greatest assets you have for identify- 
ing customers with problems and hand- 
held radio models that are not making 
it in the ficld. Use that feedback to keep 
in touch with your clients and their 
problems. 

If your business is built on sales and 
service, you may choose not to service 
mail-order radios from clients who only 
want service and always buy from the 
cheapest source. Alternatively, you may 
consider preferred service rates for 
clients who buy from you and who want 
long-term support. 

The main reason I wrote this letter is 
that ] sometimes get frustrated with the 
three-ring circus and think, “if I can't 
fight them, why not join them?” This 
letter is an exercise in stating important 
business fundamentals that our indus- 
try needs to stay legitimate. 

For you who work hard to build a 
good reputation with end-users and to 
build solid long-term businesses, I say 
keep up the good work, and remember 
that down in Dallas, JR finally became 
history. 

Rand G. Ellis 
Marketing Manager 
Radio Systems 
Fort Lauderdale, FL 


a) 


TONE SQUELCH AND SCRAMBLING 
IN ONE CHIP. 


We make a chip that combines tone squelch and 
scrambling, called the MX375 Pvt SQUELCH™ 
encoderidecoder. On our MX P1084 tone board, 
38 individually coded sub-channels are made 
private, where there were only tones before. 


Privacy for the cost of tones, or tones for the cost 
of privacy — both for the price of one. 


Like good fences, privacy makes better neighbors. 
To mend the fences in your neighborhood, call 
toll-free: 1-800-638-5577. 


0.64 


NX> COM. INC. 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 # In North Carolina call: (919) 744-5050 or FAX (919) 744-5054 
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Testing and tuning 
isolators in the field 


Use common shop test equipment to test and tune isolators in the field for 
reuse in new applications. Isolators can be retuned in the field over a 
limited frequency range to save time and money. 


By Joe Peterzak 


Ferrite isolators are commonly used 
in two-way radio systems to reduce in- 
termodulation interference (intermod). 
An isolator prevents signals from other 
nearby systems from entering the trans- 
mitter. Blocking these unwanted signals 
reduces or eliminates intermod that 


Peterzak developed and manufactures a swersweep 
SWR measurement kit. He owns Europa Market- 
ing. Mesa, AZ: 602-345-6666. 


TRANSMITTER 


FINAL 


otherwise might result. 

Sometimes old isolators can be reused 
in new radio systems. For example, an 
isolator may become available when a 
repeater is taken out of service or 
replaced. To reuse the isolator in anoth- 
er system usually requires retuning it to 
a new frequency. 

Previously, old isolators had to be 
returned to the factory for retuning be- 
cause shop technicians lacked the neces- 
sary equipment and information. But 
with the help of a service monitor with 
a tracking generator and a swersweep 


LINE 
MATCHER 


SWR measurement kit, a technician can 
retune an isolator properly in the field. 


Method 

The method of properly tuning an iso- 
lator in the field is similar to the way 
it is done at the factory. 

Factory technicians tune an tsolator 
while watching a dynamic graph 
representing standing wave ratio (SWR) 
vs. frequency displayed by a network 
analyzer, an expensive laboratory test 
instrument, 

A shop technician tunes by watching 


NEARBY 
TRANSMITTERS 
(INTERMOD) 


INTERMOD 
AND 
SWR 


TRANSISTOR 


Figure 1, A typical transmitting system with an isolator. The isolator is a ‘traffic control’ for radio energy. It passes transmitter 
power to the antenna. But signals entering the antenna from other nearby transmitters and reflected power are diverted to a resis- 
tive load that converts the energy to heat. 
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Here's the most 
comprehensive line 


in cellular 
test equipment... 


And it’s free! 
-800-245-6356 


rs] 
Ammo oc) 


Model AC] Model CT400 Model CT2500 Model CT3500 
Antenna Coupler SWR & Field Strength Meter Cellular Tester/Simaulator Cell Site Simulator 
Communications Service Monitor 


Got cellular telephone testing requirements? Need simple but comprehensive solutions? It’s as easy 
as dialing the phone. Dial Wavetek. We offer a full range of testing solutions. One of our product 
specialists can help determine the best Wavetek model for your needs. And all you have to do is dial 
1-800-245-6356. It could be the most cost effective call you will make. For free. 


5808 Churchman Bypass * Indianapolis, IN 46203-6109 * 317-788-9351 * 1-800-245-6356 
Telex: 217124 ¢Fax: (317) 782-4607 
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a similar graph on a service monitor’s 
cathode-ray tube (CRT) display. A swer- 
sweep SWR measurement kit enables 
the service monitor to produce the dis- 
play. More information about this test 
method appears in “Swersweep: A New 
Method Of Measuring SWR” in the Oc- 
tober 1989 issue, 


Figure | on page 10 is a diagram of 


a typical transmitting system with an 


isolator. The isolator is a “traffic con- 
trol” for radio energy. It passes trans- 
mitter power to the antenna; neverthe- 
less. signals entering the antenna from 
other nearby transmitters are diverted to 
a resistive load that converts the energy 
to heat. 

Without an isolator, such unwanted 
radio energy would enter the transmit- 
ter, where it may cause problems. Sig- 


How to bring your obsolete 
system backbone up to date 
on a bare-bones budget: 


@ Up to 250 Watts in low-band and 
VHF, 120 Watts in UHF. 

@ Up to four channels standard, 
eight optional. Full duplex. 

@ Switchable Direct/Repeat 
operation. 

@ Direct FM modulation, data 
capable. 

@ Fully isolated Tx/Rx sections, 
shielded control cables. 

= -100 GB selectivity, -85 dB IM 
in VHF or UHF without optional 
preamplifier. 

@ 12 Watt audio output at 
3% distortion or less. 

@ Pull-out slide-roller drawers for 
easy service, no patch cables. 


Midland Base-Tech"continuous-duty, 
high-performance base/repeaters. 


@ Wide range of options including 


preamplifiers, tone/digital squelch, 
remote controls, duplexers, meter- 
ing panels, power failure alert, and 
many others. 


@ We also have a full line of high- 


quality, 800 MHz base/repeaters, 
compact multi-channel Syn-Tech 
XTR™ desk-top dispatch stations, 
and |-4 channel full-duplex desk- 
top repeaters. 

Give us a call! We'll help you mod- 
ernize your aging system backbone 
with high-quality stations at rea- 
sonable cost. 


1-800-MIDLAND, Ext. 1690 
In Canada, call (416) 287-2320 


“the smart way to go” my DLAN 


Wpcanalili 


© Copyright 199}, Midland International Corporation 
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nals from one or more nearby transmit- 
ters mix with the transmitter’s signal. 
The result is two or more additional “in- 
termod”™ signals on unwanted frequen- 
cies that exit via the antenna. ‘‘Inter- 
mod” frequencies may interfere with 
radio reception at the same site and, if 
they are strong enough, at other sites 
many miles away. 

An isolator offers a second benefit: 
Any impedance mismatch caused by an 
improperly adjusted or damaged anten- 
na reflects transmitter power at the an- 
tenna feedpoint. The reflected energy 
returns to the transmitter, where it may 
cause excess heat and strain the final 
amplifier devices. An isolator diverts 
the reflected power to the resistive load, 
where it dissipates as heat. 


Isolator specifications 

The most common type of isolator 
used for two-way radio systems is called 
the narrowband tunable isolator. Tt is 


A tunable isolator usually 
has caps on its cover 
to allow access to 
adjustments... 


ne See ES SSS 
optimized at the factory at an exact 
operating frequency. A tunable isolator 
usually has caps on its cover to allow 
access to adjustments that affect some, 
but not all, of the operating limits. More 
about those adjustments later. 

Isolator performance has improved 
dramatically over the years. Modern 
single-stage isolators provide as much 
as 40dB of isolation between transmit- 
ter and antenna ports with a transmitter 
power loss of as low as 0.1dB or about 
4.5% of the power. Early production 
models provided only 20dB of isolation 
and wasted more than 20% of the trans- 
mitter power, 

Before retuning an isolator, check its 
original specifications to determine 
whether it will meet performance re- 
quirements in your new application. 
Keep in mind that the original specifi- 
cations may be degraded slightly when 


CaS Compulers and Communications 


Some messages can’t wait until you get back 
to the office. You can imagine the scenario. 
Youre out on the road and your pager goes off. 
You check the screen and don’t recognize the 
telephone number. Figuring there’s no rush, you 
decide to wait until you get back to the office to 
find out who called. 


But with NEC’s Facts Courier™ pager, 
So on I. you can still take the message when you can’t 
eC ® take the call. It spells out messages of up 
to 32 characters on its easy-to-read, illuminated screen. Its 6500-character memory 
base provides you with push-button access to as many as 40 messages, addresses, 
memos or reminders. 

Another NEC pager worth checking out is the Facts Relay.™ It can store up to 16 
messages of up to 20 characters each (maximum storage capacity of 200 characters). And 
ae its 12-character illuminated display is easy-to-read—even in the dark. 

: No matter where 


- your business takes you, 


ear ok Zit eal ee | 


| NEC’s new Facts family of ie a Bob Larson — 694 adsl 
pagers will keep your messages coming. = l f— 
All are engineered with the quality and ie \u\— aaa es, tt! Z. aden ! ut a 
reliability you’ ve come to expect from : = —yolt call pt ob. Le g se ad 
NEC, a world leader in computers and lo | 


communications. Make sure you get 
armed with the Facts. The sooner the 


better. Just call 1-800-225-5664. Or ] at er 
@ 


© |991 NEC America, Ine. NEC 
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an isolator is retuned significantly from 
the factory-optimized frequency, 


Swersweep method 

When retuned with the swersweep 
method, isolator ports are optimized as 
nearly as possible to 502 impedance at 
the new operating frequency. This ad- 
justment is all that can be done in the 
shop. To completely retune an isolator 


as it would be done in the factory. ad- 
justment of the strength of the isolator’s 
magnets and other clements would be 
necessary. 

Because equipment in the average 
shop cannot be used to adjust the mag- 
netic field strengths, the final results of 
the field adjustment method often are 
less than optimum. The practical limit 
of a field adjustment ranges from 5% 


1d8 
N.F. Gain Comp. Device 

Racelve only Freq. Ranges (MHz) {dB) (dB) (dBm) Type Price 
P30VD, P35VD, P40VD, P45VD 30-35, 35-40, 40-45, 45-50 <13 15 0 DGFET §$ 44.95 
P30VDG, P35VOG, P40VDG, P45VDG 30-35, 35-40, 40-45, 45-50 <05 26 +12 GaAsFET $109.95 
P150VD, P160VD, P170VD 150-160, 160-170, 170-180 <15 15 0 DGFET §$ 44.95 
PISOVDA, P1G0VDA, P170VDA 160-160, 160-170, 170-180 <1.1 15 0 DGFET §$ 56.95 
P150VDG, P160VDG, P170V0G 150-160, 160-170, 170-180 <O5 24 +12 GaAsFET $109.95 
P450VD, P460VD 450-460, 460-470 <18 15 -20 Bipolar $ 49,95 
P450VDA, P460VDA 450-460, 460-470 <12 16 -—20 Bipolar $ 74.95 
P450VDG, P460VDG 450-460, 460-470 <05 16 +12 GaAsFET $109.95 
P800VDG, P830VDG, P860VDG 800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 
Inline (rf switched) 

SP30VD, SP35VD, SP40VD, SP45VD 30-35, 35-40, 40-45, 45-50 <14 15 0 OGFET §$ 74.95 
SPS0VDG, SP35VDG, SP40VDG, SP4SVDG 30-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 
SP150VD, SP160VD, SP170VD 150-160, 160-170, 170-180 <16 15 0 DGFET §$ 74.95 
SP150VDA, SP160VDA, SP170VDA 150-160, 160-170, 170-180 <1.2 15 0 DGFET $ 86,95 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-460, 460-470 <19 15 -=-20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <1.3 16 —20 Bipolar $104.95 
SP450VDG, SP460VDG 450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


Every preamplifier Is precision aligned on ARR's Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 ¢ Burlington, CT 06013 * 203 582-9409 


commercial and special preamplifiers available in the 
1-1000 MHz range. Please Include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2. Alr mall to foreign 
countries add 10%. Order your AAR RX only or Inline 
preamplitier today and start hearing like never before! 
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to 15% above or below the frequency set 
at the factory. The limit differs with each 
brand of isolator and frequency band. 

The best way to find how far an iso- 
lator will tune from the frequency set 
at the factory is to forget the math and 
simply retune it. Measure the result to 
determine if the isolator’s performance 
on the new frequency meets the new ap- 
plication’s requirements. If the result is 
unsatisfactory, the isolator can be re- 
tuned to its original “stock” frequency 
and used elsewhere. 

Never open an isolator’s case. Prop- 
er isolator operation depends on its in- 
ternal magnetic field, which cannot be 
adjusted in the field with typical shop 
equipment. Removing the covers makes 


Never open an isolator’s 
case. Proper isolator 
operation depends on its 
internal magnetic field... 


the case move, distorting the magnetic 
ficld and often degrading the isolator’s 
performance. 


Test procedures 

Use the following four procedures to 
test and retune an isolator to a new fre- 
quency. 

First, test the isolator by following the 
steps and recording the results without 
making adjustments. Compare the re- 
sults with the manufacturer's specifica- 
tions, if they are available, to reveal any 
problems. 

If the isolator is in good shape, retune 
it to the new operating frequency. Re- 
peat steps two through four because the 
adjustments may interact slightly. 

Record the results at the new operat- 
ing frequency and compare them to re- 
sults obtained at the original frequency. 
This comparison shows how much the 
performance has been degraded and 
whether the retuned isolator will work 
suitably in your new application. 


Swersweep calibration 
The swersweep provides a precise 


‘UltraLink CABLE 


Ms Solves many problems experienced by mobile installers: 


* Low-loss Teflon® dielectric 
‘» Withstands high temperature 
« Fits standard RG58 size connectors 


‘« Easily removed dual shields 
+ Used in our base and mobile antennas. 


Cushcraft/Signals supplies a complete line of-base and 
mobile antennas. Call us or your favorite distributor for 
fast delivery or our latest catalog. 


1-800-258-3860 - FAX:1-800-258-3868 


cushcroaft/ Signals 


48 PERIMETER ROAD, MANCHESTER, N.H. 03103 USA = TELEPHONE: 603-627-7877 + FAX: 603-627-1764 » TELEX: 4949472 
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Photo 1. An open test port. Adjust the service monitor's center Photo 2. A terminated test port. Test the system by connecting 
frequency to the isolator’s operating frequency. Open the swer- _— the NIST-traceable reference load onto the test port and verify 
sweep’s test port and calibrate the screen so that the 0dB re- __ that the calibration line drops more than 40RL. The screen shows 
turn loss (ORL) (infinite SWR response) intersects with one of — the excellent SWR (1.01:1) provided by the reference load over 
the upper horizontal graticules—in the picture, —40dB. frequency. 


502 source impedance to which the de- power to RF power applied across a “RL” stands for “return loss in 
vice under test is compared in terms of | band of frequencies and displayed as a decibels’: for example, 30RL means 
“return loss.” Return loss may be con- swept response. The swersweep allows 30dB of return loss or 1.15:1 SWR. 

verted to SWR. It represents the differ- the device under test to be adjusted for Adjust the service monitor's center 
ence, in decibels. between reflected RF the lowest possible reflected power. frequency to the isolator’s operating fre- 
quency. Open the swersweep’s test port 
and calibrate the screen so that the 0dB 
return loss (ORL) (infinite SWR re- 


T™ WATTMETERS ALSO IN sponse) intersects with one of the up- 
7 STOCK: per horizontal graticules. (See Photo | 
AEA DATA above. ) 


ASTRON NIST-traceable* reference load onto the 
ATTENUATORS AND LOADS test port and verify that the calibration 
BECKMAN line drops to more than 40RL. The 
We earned our position as CENTURIAN screen shows the excellent SWR (1.01:1) 
the | leading Bird distributor CUSHCRAFT provided by the reference load over fre- 
with a big inventory, good ° FANON quency, (See Photo 2 above and Figure 
prices, quick delivery and : 2 on page 18.) 
service. We would like to a. b HENRY » Step I—Checking the isolator’s 
earn your business... . HOXAN load. 


please call today. ‘ ee A icon Remove the isolator’s load termina- 
: : : tion from the directive port and connect 

Hi E NY pee ; JABRO it to the swersweep’s test port as you ob- 

i . ae : KANTRONICS serve the swersweep response on the 

REDIO : Neti atad 2 LARSEN screen. The isolator’s load termination 

a : MAXON should provide 35RL or better. Replace 


2050 S. Bundy Drive the isolator’s load if it cannot deliver 


Los Angeles CA 90025 : 8 oPTO ; og fr 
Toll Bees: 1-800-877-7979 ’ 35RL or better at the operating fre- 
In CA: 1-310-820-1234 ae PIPO quency. 

FAX: 1-310-826-7790 RADIUS » Step 2—Output matching. 


TEMPO Set up the test system as shown in 


UNIDEN 
YAESU 


"NIST stands for the National Institute of Stan- 
dards and Technology, formerly the National Bu- 
reau of Standards (NBS). 
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The New STABILOCK’ 4015 Radio Test Set 


— licensed CLEAR CHANNEL LTR‘ testing capability 


Tests Great-Less Weight 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn't cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 

— spectrum analyzer with audio 
— electroluminescent display for easy viewing night or day 


_| memory cards to load and run tests automatically, including all cellular formats 


~ | internal battery 


_| digital storage oscilloscope 


Lighten your two-way test load today-—call for more information on the STABILOCK 4015: 


1-800-225-5765 (in 


MA: 508-671-9700). 


CLEAR CHANNEL LTR Is a registered trademark ol Ihe EF Johnson Campany. STABILOCK 4015 is a registered ‘raclemark of Schlumaeiger Technalogies 


© 1X SENS | 
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Schlumberger 


Schlumberger Instruments 
PO. Box 7004 

829 Middlesex Turnpike 
Billerica, MA 01821, USA 
Phone-508-671-9700 
Fax-508-671-9704 
1-800-225-5765 (outside MA) 


Schlumberger Instruments 
Victoria Road 


Farnborough, Hampshire 
GU14 7PWibpigland === = 
Phone-44°252 544433: - > ~~ 


Telex-8582: 3 


® Rx M00 


© volTM * DEMOD = MODGEN 


Quality Test Solutions . 
Schlumberger Technologies 


HELP 


Schlurnberger Instruments 

50 Avenue Jean Jaurés 

BP 620-06 

F-92542 Montrouge Cedex, France 
Phone-33 1 47 466700 


% Fax-33 1 47 466727 
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PRINT 


Schlumberger Technologies GrnbH 
Ingolstadter Str. 67a 

D-8000 Minchen 46 

West Germany 

Phone-49 89 31889-0 

Fax-49 89 31889-160 
Telex-5215015 SMG D 


— 


ee, 


"HANDS-FREE" 


OMMUNICATION 


TWO-WAY 


18 


Hands-free operation of portable two-way 
radios is now possible with David Clark 
Company's Voice-Activated (VOX) Headsets. 


New miniaturized circuitry fits inside the headset 


ear cup, eliminating the need for a separate 
bulky VOX module. 


With a Noise Reduction Rating of 24, these 
Voice-Activated Headsets with noise-canceling 
microphones, assure clear, crisp transmissions 
regardless of the background noise. 


Choice of boom microphone headset or 
throat microphone headset. 


No radio modification required. 


For more information and a 
FREE DEMONSTRATION, 
call or write: 


360 Franklin Street, Box 15054, Worcester, MA01615-0054 


TEL: (508)751-5800; FAX: (508)753-5827; TELEX: 920482 
©1991 David Clark Company Inc. 
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SERVICE MONITOR 


TYPICAL ANTENNA 
SWERSWEEP 


z NIST LOAD SWERSWEEP 
SPECTRUM TRACKING RLSO SWR = 1.011 
ANALYZER GENERATOR 1 


NIST- TRACEABLE 
REFERENCE LOAD 


SWERSWEEP 
V b.000 Mitz 


SA 


Figure 2. Connect equipment as shown to calibrate the screen 
and to test the system with an NIST-traceable reference load. 
Expected traces are shown in colors. 


Photo 3. Input and output matching. Set up the test system con- 
necting the swersweep to the ‘out’ port and the reference load 
to the ‘in’ port. Return the isolator's load to the ‘directive’ port. 
Adjust tuning capacitors as described in the text. 


dBm 
-22 


“38 


ne 1@s.0 art sewn ~Biom LOuecec 


i] 


Photo 4. Isolator input and output swersweep. Watch the screen 
as you adjust the capacitors so that the best RL response oc- 
curs at the middle of the screen. This swersweep of the retuned 
isolator’s input and output shows 48RL at the operating fre- 
quency (-40dB = ORL). 


When 
every 
second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


division multiplex (TDM) digital audio processing and 
complete microprocessor contro]. Operation is simple and 
menu-driven. Reliability is ensured through surge protection, 


In an emergency, reliable communications are the lifeline 
for survival. That’s why so many communications systems 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their 


superior performance and solid 
dependability have been proven in 
the most demanding applications. 


If you need the contro! flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is 
completely user programmable, and 
features a 12/24 hour clock, VU meter, 
alert tone, crosspatch, service 
intercom, desk mic with PTT and 
monitor switches, surge protection, 
and a wealth of other professional 
features. 


If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- 
150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions. TDM-150 uses time- 


self-healing diagnostics, and battery backup. 
Eight levels of multi-channel radio and tele- 
vhone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates any sequence you'll 

ever need. Plus the best two-year 
console warranty in the business. 


Take your pick. CALIDA for pro- 
fessional performance in smaller 
systems, And TDM-150 for state- 

of-the-art performance on 120 
channels or more. Either way you 
can count on Orbacom. Our com- 
munications consoles are the most 

reliable you can buy, and have 

been since 1970. 


CALIDA: Big console flexibility for smaller systems 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980. 


Ce 


Mini-TDM-150 Desktop Console 


(Gorpaom 
a Sorens: INC. 
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Photo 5. Calibration for isolation. Remove the two attenuators and cables from the swer- 
sweep coupler and connect them together with a BNC barrel. Adjust the service moni- 
tor’s screen so the OdB insertion loss calibration line intersects with one of the upper 


graticules as shown in Figure 2. 


Photo 3 on page 18 by connecting the 
signal source through the swersweep to 
the “out” port. Return the isolator’s load 
to the “directive” port and terminate the 
isolator’s input port with the NIST- 


traceable load, using an adapter if 


necessary. Adjust the output tuning ca- 
pacitor as you watch the screen so the 
best RL response occurs at the middle 
of the screen. The swersweep response 
should resemble Photo 4 on page 18 and 
should have a minimum of 30RL at the 


Digital ANI 


Introducing CSC’s ID-33 Encoder for Automatic Number Identification— 
This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and emergency/status 


messages as well as ANI; 


transmits the ID in a mere 
100 milliseconds, Fleet 
prices from $69 to $121. 
Call for brochure. 


March 1992 
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operating frequency in the center of the 
screen. 

> Step 3—Input matching. 

Connect the swersweep’s test port to 
the isolator’s “in” port. Connect the 
NIST-traceable load to the “out” port. 
Repeat step two, but adjust the input 
tuning capacitor. A swersweep response 
similar to Photo 4 should be obtained. 

> Step 4—Measuring isolation and 
insertion loss. 

Remove the two attenuators and ca- 
bles from the swersweep coupler and 
connect them together with a BNC bar- 
rel as shown in Figure 5 at the left. Ad- 
just the service monitor’s screen so the 
OdB insertion loss calibration line inter- 
sects with one of the upper graticules 
as shown in Figure 2, 

Once calibrated, set up the test equip- 
ment as shown in Photo 6 on page 22 
to display the isolation as shown in Pho- 
to 7 on page 22. 

To measure isolation and insertion 
loss, the tracking generator applies a 
signal to the isolator from the reverse 
direction, and the spectrum analyzer 


|esc| CONTROL SIGNAL CORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
CALL TOLL FREE 1-800-521-2203 


CELWAVE Qua 


The chances of a site taking a 
direct hit from lightning are too 
good for comfort. Sooner than 
later, it's going to happen. 
That's why Celwave uses six 
surge suppressors in its tower 
amplifiers and six more just like 
them to protect signal energy 
entering tne base station. 


Maybe that sounds overpro- 
tective, but those suppressors 
are part of complete receiver/ 
multicoupler systems that can 
satisfy 80% of todays multi- 
channel needs right off the 
shelf. Systems that are precisely 
designed with attention to detail. 


© Celwave 1988 
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For example, we take site noise 
into consideration because a 
high gain amplifier amplifies 
site noise. We include the 
preselector filter and the multi- 
coupler amplifier in the package. 
Not all manufacturers do. Our 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS 
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systems are easily expanded in 
the field to 64 channels using 
nothing but a Phillips head 
screwdriver (not included in the 
package) and an instruction 
book (included). 


Except for the screwdriver, 
Celwave omits nothing with its 
receiver/multicoupler systems 
to protect you from future 
shock. And to make sure you 
have everything to gain, 


CELWAVE, Route 79, Marlboro, NJ 
07746. Toll free 1-800-321-4700. 
In New Jersey 201-462-1880. 
Telex 494 4313 CEL NJ. 

FAX # 201-462-6919. 


display shows current status 
on a port-by-port basis. Port 
designation, security passwords, 
monitoring, conferencing, and 


Photo 6. Isolation test. To display isolation, connect the attenu- 
ators and adjust the directive tuning capacitor so the isolation 
notch occurs at the center of the screen. 


displays the result. This procedure 
simulates unwanted signals coming back 
from the antenna. as shown in Figure 
l. The reading obtained on the screen 
is the actual isolation value in decibels 
at the operating frequency. 

During this test. slowly unscrew the 


Easy-to-read color 


TO TRACKING 
GENERATOR 


10.0 ay : 
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Photo 7. Isolation response. The value displayed at the center 
of the screen subtracted from the calibration line is the isolator's 


Isolation in decibels at the operating frequency. 


load from the directive port while the 
isolation is displayed on the screen. No- 
tice that the response changes dramati- 
cally. This demonstration shows why 
proper RF connections are necessary for 
optimum performance of the isolator 
and transmitting system. 


Adjust the directive tuning capacitor 
so the lowest response occurs at the cen- 
ter of the screen. The value displayed 
at the center of the screen subtracted 
from the calibration line is the isolator’s 
isolation in decibels at the operating fre- 
quency. 


Tuning in the shop 

The swersweep. along with modern 
radio test equipment. has made it pos- 
sible to test and tune isolators in the 
shop. With this simple procedure, time 
and money can be saved compared with 
sending an isolator back to the factory 
for retuning. 


Additional reading 


lL. Lieske. William F.. drtermod Control, Wies- 


supervisory override features are all standard 
and field-selectable or programmable. Switch 
contro! is via keyboard or DTMF signaling. 

Applications include mobile ny 
radio base station crossbanding, 
public/private telephone network 
access, satellite engineering 
service channel (ESC), microwave 
network service channel routing, 
and more. 

Whether your needs are 
concerned with general audio 
network control, field communications, or inter- 
agency coordination, the Model 376 is the answer. 


e phd 
GET CONNECTED mm. —— PC-Controlled 
Call Don Johnson today for details. 


SO VESWITCH 


sepu||\) RAVEN ELECTRONICS CORPORATION 
i Chia , t} 400 WOLVERINE WAY, SPARKS, NEVADA 89431 
HINIITiINIM) PHONE 702-359-3700 + FAX 703-355-1121 
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ner Book Company, Englewood, CO, 1984, 
(Copies are available postpaid for $12 check or 
money order only, payable to Wiesner Publish- 
ing. Write: Circulation Department, Wiesner 
Publishing, 7009 S. Potomac St., Englewood, 
CO 8012. Allow two to four weeks for 
delivery, ) 


to 


. Peterzak, Joe, “Swersweep: A New Method Of 
Measuring SWR," Mobile Radio Technology, 
October 1989, (Back issues are $$ postpaid. To 
order by mail, send a check or money order 
payable to Intertee Publishing to Dee Manies, 
Intertec Publishing, PO, Box 12901, Overland 
Park, KS 66212. To order by telephone using 
a credit card, call Dee Manies at 913-541-6628.) 
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Sinclair's compact tunable cellular 
combiner was engineered to meet the 
‘demanding requirements of cellular 
systems. 

It features a revolutionary design that 
permits on-site tuning or remote tuning 
via computer allowing you to take full 
advantage of dynamic channel: 
assignment, 


For the best response contact 


Sinclair today! 3 
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Terrestrial network 
improves fleet efficiency 


An earth-based nationwide network links truckload dispatchers and their 
vehicles with real-time voice and data communications, which improves the 
coordination of shipping and receiving operations. 


By Dick Coe 


Some truck load (TL) carriers require 
not only vehicle location reports, but 
real-time voice and data communica- 
uons. Current orbital-satellite-based 
services lack real-time voice and data 
communications capability. Meanwhile. 
a nationwide terrestrial network using 
800MHz specialized mobile radio 
(SMR) technology delivers both vehi- 
cle location reporting and real-time 
voice and data communications. 


In the beginning 
In the earliest days of commercial 


Coe is manager of engineering services, Network 
Services, Motorola Land Mobile Products Sec- 
tor. Schaumburg. IL. 


ground transportation, drivers used the 
pay telephone to keep in touch with dis- 
patchers and customers. The pay tele- 
phone provided private, real-time voice 
communication, although communica- 


tion sometimes was delayed because of 


a lack of a conveniently located phone 
or the coins to operate it. or by an out- 
of-order phone. 

> Community repeater—Real-time 
communication with the dispatcher in 
the vicinity of the terminal improved 
with the use of shared two-way FM 
radio. 

At the same time. privacy was 
sacrificed. and busy channels caused de- 
lay as operators competed for airtime. 
The driver still needed to stop and find 
a telephone to call customers and others 
not equipped with a radio, The typical 


community repeater channel supported 
40 to 60 mobile units. 

As two-way radio use grew, it became 
apparent that the radio spectrum was be- 
ing used inefficiently. For example, 
while competing signals interfered with 
one another on one channel, a neighbor- 
ing frequency might be silent. In 1974, 
the FCC passed regulations that allow 
an alternative. 

& Trunking—Originally developed as 
a way to carry multiple telephone sig- 
nals over a single cable, trunking was 
applied to mobile radio in the 
800M Hz/900MHz band assigned by the 
FCC in 1974. 

A trunked system typically features 
five. 10 or 20 paired transmit-receive 
voice channels assigned to users on de- 
mand by a computerized control chan- 


Drivers used to have to stop and use a pay telephone to conduct real-time voice com- 
munications. As early as the 1980s, a driver could make the same call from his cab 
with a telephone-interconnected SMR mobile. 
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We interrupt this magazine to bring 
you some important messages. 
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C-Mark I RMASEQN 


RETURN REVIEW MASTER DEL DELETE RETURN 


C-Mark II RIMABRON é C-Mark U 


C-Mark I! single-window 


ANI decoder-Display STUCK-MIC REQUEST-TO-TALK 


List price $995, 


Only the new C-Mark Series of ANI decoders Find out more about the quality, economical new 
[rom Cimarron Technologies identily and \ cones solution that gives you all the advantages of ANI and a 
display unique codes for all these messages. whole lot more. Contact your mobile radio dealer or 


Plus, we offer you a complete, versatile GE- @ 4 Jack Batchie, Sales Manager, Cimarron Technologies, 
Star/STAR compatible ANI 934 S. Andreasen 
system that includes: Drive, Suite G, 
*CEU-] sub-miniature Escondido, CA 
ANI encoder 92029-1919, 
*C-Mark | decoder- 1-800-487-7184 
computer interlace. gw” in USA and 
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CEU-] ANI encoder GE-STAR is a registered trademark of General Electric Corporation 
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nel. All mobile units in the communi- 
cations group monitor the control 
channel's outbound signal to receive 
their channel assignments. When com- 
munication is complete, the channel au- 
tomatically is relinquished and made 
available to another user group. 
Trunking offers privacy. speedier 
channel access and efficient frequency 
use that supports as many as 125 to 150 


mobile units per channel. 

> SMR—As communication compa- 
nies used trunking to good advantage, 
shared communications and dispatch 
systems known as specialized mobile ra- 
dio (SMR) were built. Although FCC 
regulations limited a single SMR sys- 
tems coverage to a predicted 25-mile ra- 
dius (many cover greater distances). 
mOst Metropolitan areas are served by 


Now, a two-way line 
you can count on. 


Count on Mobile Mark to 
come up with this new, 
economical two-way antenna: 
shown with a black-chrome 
base and a Y% wave whip. 
Available for 140-950 MHz. 


It's just one dependable part 
of our new roof and body 
mount antenna line that 
includes UHF, VHF and 

Low band antennas. 


Quick Disconnect 
Mechanism lets the 
whip come off easily 


fi 


Spring Loaded Center Contactor 
means quality reception that lasis 


3900-B River Road, Schiller Park, IL 60176 800-648-2800 or 708-671-6690 


All are engineered for 
outstanding performance, 
and backed by solid sales 
support and warranty. 


Count on Mobile Mark for 
continuing service long after 
the sale, too. Our 43-year 
reputation for responsive 
service is unequalled in the 
mobile communications 
industry. Call today. 


Neoprene O-Ring 
Seal e‘fectively 

keeps moisture out 
of the conneczon 


ENNAS 
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several SMR systems on different fre- 
quencies. 

The infrastructure of trunked SMR 
sites serves more than 1.3 million mo- 
bile and portable radios nationwide. 

> Telephone interconnect—In_ the 
early 1980s. telephone industry deregu- 
lation resulted in an FCC ruling that 
SMR systems could be interconnected 
with the public switched telephone net- 
work (PSTN) to extend mobile tele- 
phone service to SMR users. 

The telephone interconnect made it 
possible for private. real-time voice 
communication between mobile units 
and anyone with a telephone. 

Fleet operators had the best of both 
worlds: time saved by direct-from- 
vehicle communication and the wide 
coverage of the telephone network. No 
longer limited to vehicle-to-dispatcher 
or vehicle-to-vehicle communication, 
drivers were able to call customers and 


A round-trip message and 
response take as much as 
15 minutes because the 
entire country must 
be served by a single 
satellite... 


supply estimated time of arrival (ETA) 
and other important information. 


Sputnik spinoff 

Earth-orbiting satellites require carth- 
to-space communication for control and 
navigational purposes and to transfer 
scientific data. These capabilities have 
been adapted to provide data commu- 
nication and vehicle location services to 
fleet. operators. Morcover. non- 
emergency messages are sent and 
received through a mobile unit polling 
process that delays message delivery. 

A round-trip message and response 
take as much as 15 minutes because the 
entire country must be served by a sin- 
gle satellite with narrow channel band- 
widths that reduce data speed to 50 to 


---POWER UP WITH ASTRON 
DC TO AC POWER INVERTERS... 
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Operate the following equipment from any 12vdce source including 
Cars, Trucks, Boats and RV's ETC. 


Laptop and notebook computers 

Facsimiles 

Battery Chargers for laptop & notebook computers, cellular phones and camcorders. 
Computer peripherals, scanners and printers. 

Stereos, VCR and TV. 


Test equipment, power drills and other electronic equipment. 


SPECIFICATIONS 
PI-125 PI-250W PI-6OOW 
Output power 
30 minutes: 125 watts 250 watts 600 watts 
Surge: 200 watts 500 watts 1500 watts 
Continuous: 100 watts 200 watts 500 watts 
Input Voltage: 10 to 15 VDC 10 15 VDC 10 to 15 VDC 
Output voltage: 115 VAC RMS +5% 115 VAC RMS +5% 115 VAC RMS + 5% 
Output frequency: 60 Hz+2% 60 Hz+ 0.01% 60.Hz+0.01% 
Output waveform: modified sinewave, modified sinewave; modified sinewave, 
phase corrected phase corrected phase corrected 
Efficiency: 90% 90% 90% 
Low battery alarm: 10.7 V 10.7 V 10.7 V 
Low battery shutdown: 10 V 10 V 10 V 
Dimensions (Hx W.x-L): 1.2" x 3.5" x 4:5” 1.5" x 4.5" x 6" 3"x 9" x 10" 
Weight: 14 oz. 1.25 Ibs. 5.25 Ibs. 
Protection features: 
Over temperature: Electronic shutdown Electronic shutdown Electronic shutdown 
Overload: Electronic shutdown Electronic shutdown Electronic shutdown 
Short Gircuit: Electronic shutdown Electronic shutdown Electronic shutdown 
Reverse polarity Fuse Fuse Fuse 
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PERCENTAGE OF MESSAGES ACKNOWLEDGED 
4- 


LESS THAN 1 
MINUTE 
LESS THAN 5 
MINUTES 


TERRESTRIAL-BASED MESSAGES ACKNOWLEDGED 


SATELLITE MESSAGES ACKNOWLEDGED 


LESS THAN 10 
MINUTES 
LESS THAN 15 
MINUTES 


Figure 1. Most messages pass more quickly via a terrestrial-based system than a satellite- 
based system, as shown in this throughput comparison. 


100 bits per second. 
above. ) 

Thus. although satellite communica- 
tions systems send and receive data, they 
do not support a fundamental capabili- 


(See Figure | 


ty that drivers and dispatchers have re- 
lied upon since the proliferation of the 
telephone: real-time voice communi- 
cation. 

In the same manner that SMR systems 


were connected to the PSTN to provide 
mobile telephone service in the early 
1980s, in 1990 several hundred were 
connected to a public switched packet 
data network (PSPDN). The resulting 
earth-based network links dispatchers 
and drivers with real-time voice and 
data communications. (See Figure 2 on 
page 30.) 

The data move both ways at 4,800 bits 
per second, allowing nearly simultanc- 
ous transmission. Real-time voiee com- 
munication is via telephone — inter- 
connect. 

The network consists of SMR sites 
with nationwide interstate highway 
coverage, a hub computer and_ the 
PSPDN that ties cach SMR to the hub. 

The PSPDN is linked to a dispatch 
terminal at each customer location, 
providing a real-time channel for data 
messages to and from the radios. Mo- 
bile units using the network are pro- 
grammed to roam automatically, mean- 
ing they register onto a string of SMR 
sites without operator intervention as 
they travel toward their destinations. 


When unexpected situations occur 
you can count on the clarity and reliability 
of Midland Portables and Mobiles. 


"e VHF - UF - 800MHZ PORTABLES | 
© WIDE BAND MODELS » SYNTHESIZED PROGRAMMING | 
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@© Marketronics 
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© WIDEBAND * LOW POWER OPTIONS | 
* DIGITAL VOICE STORAGE © VEHICLE REPEATER OPTION | 


Since 1976 Marketronics has been a leading supplier of quality 
telecommunications products to the world. Call and 
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1-800-845-123 


Factory Pricing - Authorized Warranty Center 
A STOCKING DISTRIBUTOR OF TWO WAY RADIO EQUIPMENT, ANTENNA SYSTEMS, CABLE, CONNECTORS, POWER SYSTEMS & ELECTRONIC TEST EQUIPMENT 


AVAILABLE TODAY. 


All that test equipment you've been using, with its endless cabling and 
“we mean business” knobs and switches, has served you well over the 
years. But some day you're going to need to replace it. 

That someday is today. 

Digital testing is a reality. Cellular testing is big business. Software driven 
testing is the future, and it’s available now...In one box. 

The R2600 from Motorola. 

The R2600 handies NAMPS high capacity cellular systems, autotest, 
inbound and outbound calling, and full diagnostic capability while on cellular 
channels; full screen spectrum analyzer, 50MHz wideband tracking 
generator, sensitive “off-the-air” receiver - comprehensive total test capability 
not offered by any other manufacturer. 

There's no need to replace old equipment one-for-one when you can 
have dozens of test functions in one box. Easy to use, easy to set up, 
transportable, intuitive to operate, economical, and upgradeable. 

With the R2600, your shop will always be future shop. 


For information on establishing your future shop, 


cai 1-800-424-0052 


or call (602) 441-8676, or write: 
P.O, Box 2606 M/D H3170 Scottsdale, AZ 85252 MOTOROLA 


“ MOTOROLA 1s a trademark of Motorola Inc. 
*Copynght 1991 Motorola Inc 
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» Roaming—Mobile units are 
equipped with software that allows the 
radio to roam and access any SMR sys- 
tem in the network. 

As the vehicle travels, the mobile unit 
searches and locates an SMR system by 
scanning for a unique outbound data 
stream sent repeatedly by all SMR sites 
in the network. The data stream in- 
REDUNDANT cludes a list of adjacent SMR systems 

atcetim that is retained by the mobile unit and 
used when it roams out of the current 
SMR system's coverage. 
== » Vehicle loading—The roaming unit 
deracuk | sends its unique ID signal to request 
registration with each SMR that it con- 
tacts, a request that is passed along to 
the hub computer via the PSPDN. 
SMR SITE eu The hub validates the ID, authorizes 
access and sends a user control record 
to the SMR specifying the particular set 
of communication capabilities that the 
user is allowed. It sends an update to 
the dispatcher terminal on the vehicle’s 
new location with a telephone number 


Figure 2. A terrestrial system uses SMR systems and a packet data network to support _‘to use should the dispatcher necd to talk 
real-time voice communication, data communication and vehicle location, with the driver. 
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x OptaPhone+- 
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by Carlson Communications 


OptaPhone+ POINT TO POINT TELEPHONE LINKS 

© Install telephone circuits where wirelines cannot go ¢ Automatic compensation for loop length eases installation 
© Compander standard for toll grade audio © Military grode ruggedized construction 

© Frequency synthesized UHF models available soon ® Factory engineered environmental cabinets 

¢ Full speed G-3 FAX operation © Factory engineered power supplies with battery backup 
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CALL OR WRITE FOR A FREE BROCHURE [ 
‘| «= 8 


CARLSON COMMUNICATIONS, INC. 


655 REDWOOD DRIVE ¢ GARBERVILLE, CALIFORNIA 95440 
800-283-6006 © 707-923-2911 © FAX 707-923-2655 
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FREEMAN ENGINEERING ASSOCIATES, INC. 


launches integrated paging and voice mailbox including 


Analog and Digital Paging Networking with Trunk Concentration 


* Fax Mailbox Capability * Redundant Voice Storage 


Outdial with Call Forwarding ¢ J-Span and Analog Trunk Compatibility 


“Today... . send your messages at warp speed!” 
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3100 Fifth Street, Metairie, Louisiana 70002 
Office: (504) 831-7785, Fax: ($04) 831-7859, Telex: 9102401822 


To find out more please call, write or fax! Your communication needs are important to us! 
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» Trunked data adapter—Hardware 
modifications made at each SMR site al- 
low two of the voice channels to pass 
text data over the trunked channel. A 
trunked data adapter (TDA) switches the 
voice channel repeater to data capabili- 
ty when a request for a data channel is 
made. 

The central controller sends a signal 
to accomplish the voice-to-data conver- 


sion and removes the channel from the 
available poo] until data messaging 1s 
complete, at which time the channel is 
switched back to voice. 

A general communications controller 
encodes and decodes the data messages 
and monitors the data channel for data 
activity, 

» Trunked data controller—Each 
SMR site is equipped with a trunked 


SMR NETWORKING 


The 
Natural 


Order Of 
Things. 


SMR’s are weaving a 
web across America. 
Now you can 
dispatch network 
from site to site 
without any change 
to the existing 
mobiles. With just 
one TNT-100 at any 
site you can get in on 
the “Network Across 
America” that so 
many others are 


using. This advanced logic controller has built-in audio companding, 
voice prompted interconnect, validation, airtime logging and much 
more. The TNT-100 is remotely programmable and is very user 
friendly. See your revenues grow as your customers enjoy the 
benefits of dispatch networking at any time, anywhere. The TNT-100 
is also the first step in the new “Follow Me” roaming soon to be 
available. No trade out to be made, just add on as you grow! 


= Free membership ™ Free brochure ™ Free phone call 


———_— 
—___ 
———— 
> 


1-800-798-7881 


Trident Micro Systems 
10221 Slater Ave., Suite 103, Fountain Valley, CA 92708 (714) 549-5206 
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data controller (TDC) that maintains a 
database of all roaming users registered 
on that system. The TDC responds to 
data requests by sending a command to 
the TDA to initiate a voice-to-data chan- 
nel conversion and sends a clear com- 
mand to return the channel to voice or 
interconnect availability. 

& Nenvork interface computer—The 
network interface computer, as an over- 
lay site controller, acts as a message 
switch for routing message activity and 
site information to and from the hub 
computer. Temporary [Ds are created 
and maintained for each roaming mo- 
bile unit. 

This information is provided to the 
hub computer, as well as any billing in- 
formation regarding communications by 
the unit. The network interface comput- 


Temporary IDs are created 
and maintained for each 
roaming mobile unit. 


er provides diagnostics to the hub on 
SMR site performance. 

> Hub computer—The network con- 
trol system, or hub, is a central comput- 
er that controls communication traffic 
between the SMR systems and the cus- 
tomer’s dispatch terminal. 

The hub performs administrative and 
billing functions and monitors diagnos- 
tic information from throughout the 
system. 


Industry under pressure 

The most immediate impetus to ap- 
ply terrestrial vehicle location and com- 
munication technology comes from TL 
flect operators. As part of a deregulat- 
ed industry. TL carriers continue to wit- 
Ness a squeeze on profits. Only the most 
efficient Operators survive as pressure 
to achieve the greatest possible efficien- 
cy increases. 

For TL carriers, efficiency consider- 
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The new Series 9800 
DAT logger from 
Dictaphone gives you up 
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keeps the 9800 recorder 
small and compact as well. The 9800 
is perfect wherever reliable communications 
recording is a must, but where space to record and 
store information is limited. The 9800's digital 
tape cartridges are also affordable, so keeping 
recorded information on hand doesn't require large 
pockets either. 

Best of all, the Series 9800 digital logger 
comes with the same performance, quality and 


reliability you've come to expect from Dictaphone. 
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ations require taking steps to avoid man- 
hours and vehicle-hours wasted on un- 
necessary, non-driving activities. 

For example, every time a driver uses 
the terrestrial network’s telephone inter- 
connect to avoid stopping to make a call, 
20 minutes or more can be saved, 

Another way to improve efficiency 1s 
by optimizing fleet use when an unex- 
pected order arrives. In this regard, 
there is no substitute for immediate, 
real-time communication as the dis- 
patcher tells a driver in the vicinity 
about a route change. 

To add to the pressure, shippers are 
becoming increasingly demanding cus- 
tomers. Shipping and receiving requires 
lead time to allocate adequate staffing. 

Some customers use just-in-time in- 
ventory control. Their costs increase 
when their goods are received too ear- 
ly or too late. Increasingly, shippers are 
demanding that carriers make the best 
use of technology to meet these needs. 

Although TL carriers have been the 
largest market for terrestrial network- 
ing to date, other types of fleets are ex- 


Don't Let 


pected to join the growing network in 
the near future. 

Pickup-and-delivery fects, river 
barges and railroad freight haulers are 
expressing interest, as is a pipeline sys- 
tem operator with many remote, al- 
though not necessarily mobile. sites. 


Data communication 
works better and generally 
is faster than voice... 


Continuing development of data mes- 
saging integration into customer soft- 
ware applications will open additional 
horizons for this flexible technology. 


Decision criteria 
Every fleet's requirements are differ- 


D | 


ent. but there are some key issues that 
any fleet manager must address in 
selecting the right type of system for ve- 
hicle location and communication. 
Some criteria to consider include: 

» Urgency—If unscheduled pickup 
calls, road emergencies and updated 
ETAs are frequent, the need for im- 
mediate communication among drivers, 
the dispatcher and the customer may 
make real-time communication a ne- 
cessily. 

» Complexitvy—Data communication 
works best and generally is faster than 
voice when the most frequently encoun- 
tered situations are routine and pre- 
dictable. 

In this type of application, a data-only 
capability may be adequate. 

More complex situations or certain 
types of emergencies typically require 
voice communication between driver 
and dispatcher or driver and customer. 
People can talk faster than they type. 
and there may be circumstances that 
make keyboard use difficult or im- 
possible. 


STANCE 


Come Between You and Your 
LTR Trunked Radio System 


Distribute Control 
Trunked Radio 


Your 


of 


system Precisely 
Where You Need ft. 


Zetron's Trunked Radio Remote Control System overcomes the problem of controlling your E.F. 
Johnson 8600-series control stations from multiple locations within a building or campus environment. 
With the Model 94 Trunked Radio Remote Control and Model 96 Extendéd Local Interface, you can 
install up to ten remote dispatch points, each located up to 2000 feet from the LTR® control station. 
Each Model 94 Remote Control displays the control station’s 
selected system and group using Zetron’s exclusive parallel 
status update system. The space-saving Remote Control 
selects scan on/off, as well as conventional or trunked 
modes. Now you can offer communications system versatility 
tailored fo each customer's unique needs. 

LTR*is a registered trademark of the E.F. Johnson Company. 


From the leader in 
communications signaling products - 


ZETRON 


12335 134th Ct. N.E. Redmond WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 
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How Ruby Parrish of Lynchburg, VA, 
helps protect over one million people 
in the Denver area. 


A lot of people are counting on Ruby. As a lead board assembler at Ericsson 


Thanks to her and others like her, GE, Ruby Parrish is prepared to go to 
Denver-area police, fire, public works, great lengths to help fulfill Ericsson = 
. Ke “yer, sfeci.” " “FE 'S Sx "re x 

and rescue personnel are equipped GE’s “zero defects" goal for EDACS. So aia EE ORE 

Hc Saat are all our other emplovees Imac ge ttions wi, Years ahead in 
with a digital communications system aii pen Me sucercgiys! non-stop digital 

- ’ says : F . - Blue 

they can totally trust. When one million lives are on the line, 


; communications. 
Only Ericsson GE's EDACS (Enhanced —_ She won't settle for less than the very 
Digital Access Communications System) best quality. We're sure you feel exacts 


provides non-stop voice and data the same way. 

trunking. [f any channel fails, another For facts about EDACS, plus a 

instantly takes its place. free booklet with true-life case (46) 

Plus, EDACS* modular design makes it histories, call Ericsson GE 

upgradable and migratable to future Mobile Communications Inc. at 

digital technologies. 1-800-GE-12345 or 804-528-7643, Mobile Communications 


©1992 Ericsson GE Mobile Communications Inc. 
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> Morale—In some cases, driver 
morale may be improved if there is 
someone to talk to in an emergency. 
Customer dissatisfaction because of a 
delayed shipment may be reduced by a 
personal call originating from the driv- 
er advising a revised ETA. 

> Productivity and efficiency—Each 
of the above criteria is an example of 
how terrestrial SMR communications 
may improve productivity and efficien- 
cy by decreasing the time required to re- 
spond to both customer and driver in- 
quiries under critical circumstances. 

» Track record and learning 
curve—Terrestrial SMR communication 
has proven itself for more than 10 years, 
and telephone interconnect has an eight- 
year track record. They both are relia- 
ble, low-risk technologies. The use of 
satellites in this application is much less 
extensively tested. 

> Cost savings—The volume of ter- 
restrial two-way radio use has created 
@ mature technology with strong econ- 
omies of scale. Equipment and service 
prices tend to be lower than for satcllite- 


Decision criteria 


Urgency. 
Complexity. 


Productivity and efficiency. 


Track record and learning curve. 


Oo 
0 
O Morale. 
Oo 
O 
Oo 


Cost savings. 


based systems, resulting in cost savings. 

The types of mobile radios and equip- 
ment available to users allow a num- 
ber of options that can extend the capa- 
bilities of the terrestrial SMR network. 

A half-duplex radio with a status and 
message control head provides the most 
basic way to access the network and use 
its data capabilities. The dual-tone 
multiple-frequency (DTMF) signaling 
capability provides voice communica- 


tions capabilitics and telephone inter- 
connect via the PSTN. 

Communication is half-duplex, with 
push-to-talk (PTT) switching. Routine 
and predictable types of situations can 
be communicated at the push of a but- 
ton through as many as eight preset sta- 
tus of text messages. Vehicle location 
can be determined based on the nearest 
SMR site. 

The dispatcher can use map-based 
software or generate a tabular report to 
display vehicle locations through a two- 
way graphic interface. 

Full-duplex capability enhances the 
use of telephone interconnect by provid- 
ing a more natural, conversational tone 
without the talk-then-listen incon- 
venience of half-duplex. Advanced tel- 
ephone features may be added to pro- 
vide such standard capabilities as 
auto-dial, storage of frequently called 
numbers, automatic call-back, automat- 
ic queuing and automatic retry. 

For detailed, non-routine message ca- 
pability, a data terminal with a keyboard 
replaces the status and message control 


* Cost efficient design is perfect for 
fleet vehicle installs. 


* Premier Series is adjustable at 
both ends for added mobility. 


* Express Series base plates feature 
versatile mounting configurations. 


* Solo Series adapter boxes can be 
pre-drilled for specific terminals. 


* Ideal for custom applications. 


* Interchangeability provides for a 
wide range of applications. 


Mobile Data Tery 
Mounting Sys#ulule Bi: 


SALES PITCH TO 
HE BOTTOM LINE: 
PANAVISE MDT 


LET’S RIP 


MOUNTS WILL COST 
UP TO 5 TIMES LESS 
FOR A FLEET INSTALL. 


The PanaVise Mobile Data Terminal Mounting Systems. 


Premier 


PANAVISE 


1485 SOUTHERN WAY / SPARKS, NV 89431 PH: 702-353-2900 / FAX: 702-359-2929 
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WHY GAMBLE WITH SPEECH SECURITY? 


de Voice scrambler 
0 million 


Thousan 
Greater t 


encryption sequenc 


zation for 


“I wi '3 Groups) 
Selective Call (indivie 
ANI, Status, and Locat 


Stolen Radio Perea . 
i of lost 0 
ca . State Department 
eq US. 
License for es 


Best recove 


port 


& 


TVS-2/Mic-Coder 


Tactical Rolling Code Voice 
Scrambling Microphone 
v Compatible with Tys.2 
scramblers 
vy Durable microphone 
with backlit keypad 
v LEDs: scramble 
mode light, call light, 
& transmit light 


To Order Call Toll Free: 1-800-MIDIAN’S 


Telephone: (602) 884-7981 


World Leader in Innovative Communications Technology 


FAX: (602) 884-0422 
MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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Ritron RadioModems® 
Provide Direct Interface 
to PLC Networks. 


Ritron RadioModems are now available factory configured for use with 
many PLCs, including Allen Bradley, GE Fanuc and Square D, 
eliminating radio-to-PLC interface problems. 


The low price and ease of installation of the Ritron RadioModems make 
them an attractive alternative to expensive connections using phone 
lines, wire, fiber optics or microwave. They can be used to provide point- 
to-point links or polled multi-station networks. The RadioModems are 
ideal for fixed or mobile applications. Operating ranges of 10-20 miles 
can be attained. 


The RadioModem is a completely self-contained unit. It can be 
configured for half or full duplex operations and comes ready to operate 
with an internal FCC Type Accepted VHF or UHF radio transceiver, 
antenna, 1200 bps transparent asynchronous modem and internal 
switch programmability. 


Check these other Ritron RadioModem Features: 
* RS-232-422 I/O 
* Local Test Microphone Jack 
*® DB-9 Data Connector 
¢ 110 VACM2 VDC Operation 
* American Designed and Manufactured 


Call us toll free today to learn more about the future of data 
communications. 1-800-USA-1-USA. 


RITRRON®? INC. 


505 West Carmel Drive « PO. Box 1998 » Carmel, IN 46032 USA 
TEL: 317/846-1201 © FAX: 317/846-4978 
MADE IN 
THELS.A. £1992 RITRON, INC. 
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head. A typical screen display allows 
eight lines of 40-character text. 

Alternatively, a programmed form de- 
signed by the dispatcher can be used to 
prompt drivers for the correct infor- 
mation. 

For more accurate vehicle location 
reporting, a receiver tuned to the U.S. 
government's long-range navigation 
(LORAN) system can be used to pin- 
point vehicle location within a quarter 
of a mile. 


What’s coming 

Drivers soon will be able to use data 
communications without having to type. 
Facsimile transmission (fax) capabilities 
are just around the corner. 

Fax will allow a handwritten note to 
be sent and will avoid the need to re- 
type an existing document. such as a 
shipping reccipt. 

The greater bandwidth of the terres- 
trial network will support fax at 4.800 
bits per second. 

Digital SMR networks are projected 
to be built in metropolitan areas by 1993. 
Total network capacity will be four to 
six times greater than at present. 

Meanwhile, satellite technology even- 
tually will achieve real-time voice and 
data communication. If and when this 
happens, a user would need to convert 
to entirely new equipment to take ad- 
vantage of satellite communication. 
Even then, the operating cost advantages 
of terrestrial networks will be attractive 
to users for a long time. 


Competitive edge 

Terrestrial SMR networking is a vi- 
tal technology for the present and im- 
mediate future. It offers substantial ad- 
vantages over satellite communication 
for fleet operators. 

As communication technology has 
evolved in this century, fleet dispatch- 
ers and their drivers have kept in touch 
through real-time voice communi- 
cations. 

An carth-based system retains this ca- 
pability while adding real-time data 
communication and vehicle location. 
The result gives fleet operators the com- 
petitive edge by saving time for drivers 
and the dispatcher and improving ship- 
ment coordination with customers. 


AR 


Specifications: 


LANMARC® EASY-LINK: 

* Provides AVL using GPS 
for accurate position 
determination, 

« Suited for smaller fleets 
of 10-50 vehicles. 

© Operates as stand-alone 
or integrated with CAD. 

» Plug-compatible 
dnstallation. 


LANMARC®.5088: 

* Provides AVi using GPS 
for accurate position 
determination. 

* Combination radie data 
modem and five-channei 
GPS receiver in one 
easy-to-install package. 

© Designed tor larger fleets 
requiting CAD integration. 


2375 Camino Vida Roble 
Carlsbad, CA 92009 
(800) 228-6367 

(819) 431-0077 Local 
(619) 431-1372 Fax 


ltS about time... 


it's about time someone made an affordable, 
flexible vehicle tracking solution using GPS. 
Coded Communications combines a radio data 


modem with an Automatic Vehicle Location 
(AVL) package to offer a system that fits any 
fleet operator, from large police or utility fleets 
to small courier or towing companies, Our new 
LANMARC® EASY-LINK and LANMARC®-5000 
(shown below) can integrate with existing or 
future CAD and mobile 
data systems. 

: Knowing exactly 
where your fleet is 

at all times improves response time, 
safety, efficiency and profits. At Coded, we 
understand that timing is everything. 


Coded Communications 


Keeping data on the move 
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Intermod and connectors: 
Silver plate beats nickel 


When connectors made entirely of non-ferromagnetic materials are used, 
they do not have to become the weak link in a communications system, 
causing harmful and hard-to-find intermod interference. 


By Manny Gutsche 


Intermod. 

The simple mention of the word is 
dreadful to most two-way radio commu- 
nications technicians. 

Intermod refers to intermodulation in- 
terference, a mixture of two or more sig- 
nals that results in one or more unwant- 


Gutsche is sales manager at Grove Technologies. 
an RF technologies distributor in Las Vegas. When 
he wrote this article. he was distribution sales man- 
ager of RF Connectors, San Diego, 


ed signals disrupting reception. The 
cause usually is found in transmitters, 
receivers, transmitting combiners, re- 
ceiver multicouplers, antenna systems 
and dissimilar metal junctions near 
transmitters. Few technicians think to 
examine coaxtal connectors used with- 
in the system. 


The introduction of 800MHz and 


900MHz trunked and cellular commu- 
nications systems that combine muluple 
transmitters into one antenna has creat- 
ed the potential for a widespread inter- 
mod problem that should be solved be- 
fore installing a system. 

Intermod that can be generated with- 
in an active circuit, such as a receiver, 
can be generated within passive system 


A typical combiner site shows an abundance of connectors. Connectors made with non- 
ferromagnetic materials, such as nickel, pose a risk of intermod interference. Photo 
courtesy of Telewave, 
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Isnt there a handhe 
t “meets everyones needs? 


Finding a handheld to please every- 
‘dg in the company isn't easy! If you 

have been asked t to find a radio that is 

“compatible,” “flexible,” “powerful,” 

“reliable,” “intrinsically safe, “operates 
in an RF rich environment,” and a 
“a good value’... your task sry seem 
impossible. 

Until now. ICOM’s H19 is the hand- 

held that fits all your needs! 


me ££ ES E9 


The IC-H19 was designed to interface 
with virtually every sophisticated con- 
ventional system. 

Simple controls and 
rotary ‘channel selector make it easy for 


anyone to operate. | 


The H19 
is one of the most durable workhorses 
ever built. It is manufactured to Mil. 
Spec 810C and 810D specifications and 
constructed with state-of-the-art 
components. 


Allows you to operate in RF-hostile areas. 


E 


The H19 is FM Approved for safe 

mv in hazardous environ- 

ments. With its stan- 
dard CM-71 battery 

m. pack, the H19 provides 

4 = this capability at 

|) no extra cost! 


ee! The New 


HI9 


Circle (38) on Fast Fact Card 


8 hr. duty cycle (Tx 5: Rx 5: Standby 90). 


16 channels with programmable Tx and 
Rx CTCSS. Wide frequency coverage: 
150-165 MHz. 50 channels per-second 
scanning. Cloning. Fully synthesized. 
Optiona DTCS. ptional DT MF encoder. 


ICOM backs ev ery radio we 
sell with one of the best service records 
in the business. Our 4 regional service 
centers and over 35 years as a leader in 
communication technology assure you 
of id and ‘ia of mind. 


ICOM America, Inc., 2380-146 Ave. NE 
Bellevue, Washington 98004 

Land Mobile Sales (206) 454-8155 

All stated specifications are subject to change without 
notice of obligation All ICOM radios significantly exceed 
FCC requictions limiting spurious emissions. H49492 


Simply the Best 
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A—SILVER 
B—COPPER 
C—GOLD 


D—ALUMINUM 
E—ZINC 
F—BRASS 


G—NICKEL 
H—CADMIUM 
I—STAINLESS STEEL 
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FREQUENCY (GHz) 


SKIN DEPTH FOR POPULAR MATERIALS 


Figure 1. A surprising fact: At frequencies near 800MHz and 900MHz (1GHz, on the graph), most of the radio energy travels within 
80 micro-inches of a copper conductor's surface. To put this in perspective, a human hair measures 3,000 to 5,000 micro-inches thick. 


components. Any passive component 
that exhibits a non-linear behavior, in- 
cluding a simple coaxial transmission 
line, can contribute to the problem. 
Understanding how intermod can be 
generated within a transmission line be- 
gins by looking at its electrical and me- 
chanical properties. A properly de- 
signed connector is nothing more than 
an extension of the transmission line. It 
exhibits the same electrical properties, 


and it can be as important in the initial 
system design as the selection of the an- 
tenna, combiner and transmission line. 

When carried by a conductor, radio 
energy travels along its surface. The 
higher the frequency, the more pro- 
nounced the skin effect. Figure | above 
shows a surprising fact: At frequencies 
near 800MHz and 900MHz (1GHz, on 
the graph), most of the radio energy 
travels within 80 micro-inches of a cop- 


per conductor's surface. To put this in 
perspective, a human hair measures 
3.000 to 5,000 micro-inches thick, 

The skin depth tor radio energy car- 
ried by a conductor is determined by a 
number of factors besides the radio fre- 
quency, including conductivity and 
permeability. 

Conductivity remains constant for a 
given metal, but permeability varies if 
the metal is susceptible to magnetism, 
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The perfect match. 


When Meridian and Diablo met, it was love at first site. (Antenna site, that is.) And now that they’re together, 
it’s a match made in heaven. (Or at least many of California’s highest elevations.) Which means if you’re looking 
for sites that serve all of California’s metropolitan areas, this marriage can make your job a lot easier. 

Together, they act as a combined source, providing radio coverage in California through Diablo’s 29 sites 
covering the Central Valley from Fresno to Chico and the San Francisco Bay Area, and Meridian’s 37 sites 
ranging from Santa Barbara to the Mexican Border. 

In addition to giving you access to some of the most sought after and unique sites in the country, Diablo and 
Meridian operate facilities which provide essential services such as stand-by power, air conditioning, security, 
and maintenance. And at many sites, you'll find master antenna systems. 

Best of all, this happy marriage means that you'll be dealing with companies and people who have over 30 
years of experience in the site management business, and who still take a caring and appreciative approach to 
serving your needs. 

Meridian and Diablo—for this couple, the honeymoon will never end. 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 1220 Brickyard Cove Rd., Ste. 200, Point Richmond, CA 94801 
(818) 888-7000 * Fax (818) 888-2857 (510) 236-3700 ® Fax (510) 236-3799 


K\ Meridian Communications j DIABLO COMMUNICATIONS. INC 
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Getting into SCADA, 
staying out of trouble 


Practical tips for technicians, service managers and dealers help to pave 
the way for successful installations of supervisory control and data 
acquisition systems. Examples show pitfalls to avoid. 


This typical SCADA site consists of a corrosion control facility with a well building in 
the background. 


By Larry R. Antonuk 


The “90s promise to be a turbulent 
decade in the two-way radio industry. 
The national economic situation, com- 
bined with the advent of non- 
serviceable, disposable radios, makes 
for a business environment challenging 
even to well-established enterprises. 

Flexibility is the key characteristic that 
will distinguish the successful business. 
The small shop with an ability to diver- 


Antonuk is a project manager for R & R Com- 
munications, a Motorola service shop in Keene, 
NH. 


sify into other related fields will be the 
one to keep its doors open. Whether by 
selling and servicing alarm systems. 
telemetry systems, video monitoring 
equipment or data services. many shops 
currently spread their eggs among sever- 
al baskets, 

Radio telemetry systems are a natu- 
ral first step for many shops because the 
systems often are sold as an offshoot of 
a shop’s current product line. In addi- 
tion, shop technicians already are famil- 
iar With a telemetry system’s radio com- 
ponent. 

The word telemetry is derived from 
telemetering, which means the meter- 
ing of some value over a distance. 


Telemetry systems monitor analog or 
status values at a remote location. 

The information once was sent almost 
exclusively by dedicated telephone lines. 
Radio served the purpose when phone 
loops were unavailable. Because of 
phone line cost increases and radio cost 
decreases, radio telemetry use has be- 
come quite popular. 


SCADA 

The telemetry system can work in 
both directions al once, perhaps to mon- 
itor a level in one direction and to have 
a relay follow the status of a switch in 
the other direction. Such a configura- 
tion offers contro] and value monitor- 
ing, and it has come to be called super- 
visory control and data acquisition 
(SCADA). Common use of the acronym 
SCADA refers to various products, in- 
cluding status panels, monitoring and 
control functions, and synthesized voice 
reporting, to name a few. 

Although SCADA systems have many 
similarities with conventional two-way 
radio dispatch systems, from the shop's 
perspective they differ in two fundamen- 
tal ways. 

First. SCADA systems normally per- 
form all their tasks without human in- 
tervention. They make decisions about 
when to transmit, when to open or close 
control relays and when to report alarms 
and failures. A SCADA system normal- 
ly alerts a person only in case of 
emergency. 

Second, when the shop installs a 
SCADA system, it has no control over 
system input and output. For example, 
a radio shop might receive a contract to 
replace a 4-20mA water level monitor- 
ing system now using a phone line. The 
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MAXRAD Products Are Represented By 


ASSOCIATED SYSTEMS 

(603) 472-2297 

Territory Covered: CT, ME, MA, NH, Ri, YT 
BILL BROWN COMPANY 
(404) 939-7075/1395 


Territory Covered: AL, AR, DE, OC, FL, GA, LA, MD, MS, NJ, NC, 


Eastern PA, SC, TN, VA, WV 


HAROLD J CURRY SALES CO., INC. 

(913) 381-1013 

Territory Covered: Southern IL, 1A, KS, MO, NE 

KENNEDY ENGINEERING 

(213) 690-8090 

Territory Covered: AZ, CA, NE 

MANON ENGINEERING 

(206) 827-7449 

Territory Covered: AK, HI, Western ID, Western MT, OR, WA, 
Pacific Trust Territories 


MELBY COMMUNICATIONS 

(612) 884-7688 

Territory Covered: MN, ND, SD, Western WI 

R. F. MARKETING 

(317) 849-8662 

Territory Covered: Northern IL, IN, KY, MD, MI, Western PA, WY. 
Eastern WI, OH 


D. W. SCOTT ASSOCIATES 
(713} 351-7420 
Territory Covered: TX, OK 


Wicd Whe bos the Difference " 


MAXRAD’s Nonglass antennas, unlike 
glass-mounted antennas, allow a 100% 
signal transfer to the radiating element 
with no through glass loss. 

MAXRAD offers a complete selection 
of 3dB or 5dB gain antennas for 800-900 
MHz, Cellular and SMR applications. 
Our elevated feed and 3/4” hole mount 
antennas are available in black or chrome 
with various cable and connector options 
to suit your application. 


All MAXRAD state-of-the-art products 
are now warranteed for 2 years. 
2495 Pan Am Blvd. a 


Elk Grove, IL 60007 
Voice: (708) 595-3933 


Fax: (708) 595-3951 
“der: State of the Art Antennas 
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pANTA 


distributing 
FOR ALL YOUR 


CELWAVE 
PRODUCTS 


yep 


CELLFLEX® Closed 


cell foam dielectric with low 
density & high velocity 


AVAILABLE IN 
1/2” 7/8” 1 5/8” 


LLFLEX © Foam - 
stranded inner conductor, ex- 
cellent flexibility, low loss 


AVAILABLE IN 1/2” 


SANTA FE can 
CUT TO LENGTH & 


INSTALL CONNECTORS 
REELS or BOXES 


FULL LINE OF 


CELWAVE & 


BASE ANTENNAS 
MOBILE ANTENNAS 
DUPLEXERS 


SANTA F E distributing 


LOW 
LOSS 


customer only wants to reduce tele- 
phone line charges by substituting radio 
telemetry. The existing water-level 
transducer at the tank and the chart re- 
corder at the office are to be retained. 
The customer should not notice the 
changeover from the phone line if the 
radio system is installed properly. 

As far as the shop is concerned, it will 
be dealing with equipment installed and 
calibrated on both ends of the radio sys- 
tem by another contractor. Perhaps the 
situation seems straightforward, but it 
can be the source of major problems. 
The two ends of the radio system can 


be responsible for the vast majority of 


any difficulties. 


The basic system 

Most two-way shops deal with at least 
a rudimentary form of SCADA. Many 
volunteer fire departments use two-tone 
paging to alert firefighters. The same 
paging signal often is decoded at the un- 
attended fire station where it switches 
a relay to activate a Siren. 

Early status and control systems used 
a less secure scheme: Single audio tones 
would turn on a relay, and another tone 
would turn it off. Although these sys- 
tems often were protected by 
continuous-tone controlled squelch sys- 
tem (CTCSS) tones, falsing still was a 
problem. 


When digital logic became affordable, 
status and control systems were built to 
send binary words from one station to 
another. The binary words represented 
various yalues. Error-correcting encod- 
ing made the transmissions error-free. 

In addition to mirroring equipment 
status at various points along the system, 
the binary words allowed analog valucs 
to be sent. Soon, remote units were 
made that could decode basic in- 
strumentation values, such as 4-20mA, 
0-IV and pulse duration, and reconstruct 
them at the other end of the communi- 
cations link. 


System example 

A small town’s water department 
might use a typical system. 

» Tank site—At the water tank on a 
hilltop, a remote unit monitors the wa- 
ter level. Analog measurements are 
made via a 4-20mA analog loop. Three 
digital status points serve two float 
switches that indicate TANK FULL and 
TANK EMPTY and a door switch that in- 
dicates SITE INTRUSION. 

» Pump station—The pump station at 
the bottom of the hill has another remote 
unit with a 4-20mA analog loop and 
three digital status points. The analog 
loop monitors water flow, Two of the 
status points serve control relays that fol- 
low the tank’s float switch status and 


150-450-800 MHz 


WACOM 


TRANSMITTER COMBINERS 
RECEIVER MULTICOUPLERS 


ie 


DUPLEXERS and CAVITY FILTERS, ~— 
including our patented B, B, CIRCUIT * —— 
FILTERS, for all bands within the frequency 
range of 30 to 960 MHz. Investigate this 
complete line of high performance products. 


CALL ; 


817/848-4435 
AED J ays 
a) WACOM a 
PRODUCTS, INC. 
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800-255-6595 


14400 West 97th Terrace 
Lenexa, Kansas 66215 
913-492-8288 Local 
913-894-2136 Fax 
WE CAN FILL YOUR 


NEEDS WHETHER 
LARGE OR SMALL 


P.O. BOX 21145 — 
WACO, TEXAS 76702 + 817/848-4435 
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RF Boards 


INTRODUCING 


¢ RNet” “SLM” Packaging 
Only 3.9” LX 2.5” W X1" H 


¢ RNet™ 9600 BPS Capable RF Modem in 
both Standard and “SLM” Packages 


For years, design engineers seeking solutions have been turning 
to Motorola for product support. Now, as you envision new 
opportunities within the context of a wireless society, Motorola is 
there again with building block RF components that will enable 
you to move from design to production . . . the RNet™ Series of 
OEM PF boards, telemetry radios and RF modems. 

It doesn’t matter if you are dealing with remote control, RF Data 
Collection, alarm reporting, status monitoring, metering or 
SCADA applications, Motorola's heritage of quality engineering 
and world class products provides you with the “Building 
Blocks” to support your current and future requirements. 


Envisioning. . . that’s your job. 
Enabling. . .that’s ours. 


For more information and detailed specifications on RNet™ RF 
modems, telemetry radios and OEM radio modules, 


RF Modems 


Telemetry Radios 


RNet~ RF Modems 
[Frequency | 403-430 MHz, 450-470 MHz | 
|_RF Output-TX | 2 Watts or 4 Watts 
Selectable | 1200/2400/4800/9600 BPS 
Data Rate | Asynchronous 
| Modulation __| 1200,2400-MSK; 4800 ,9600-DGMSK 
Operation | Half-Duplex or Simplex 
Protocol | Transparent to the User 
Data Format | 7 bits with even, odd, mark 
| Or space parity 
8 bits with even, odd, mark, space 
| ___| parity or no parity 
DTE Interface | RS-232 or TTL 
Standby/RX 
Current Drai 


J | 32mA (RS-232) or 27mA (TTL) 


~ 


‘ 


AA) MOTOROLA 


osu, ' 


1301 East Algonquin Road 
Schaumburg, IL 60196 


4, Motorola, Radius and RNet are registered trademarks of Motorola, inc 


Specilications subject to change without notice AdWATSI 
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turn the pump on and off. One status 
point indicates SITE INTRUSION. 

» Town office—A master unit at the 
town office feeds the two 4-20mA ana- 
log loops to chart recorders. A status 
panel monitors the site intrusion points. 

At first glance, this typical system 
looks no more difficult to install than the 
usual “base and two mobiles.” Yet 
several potential problems become 
evident. 

Assuming that the system is entirely 
new, the efforts of several contractors 
must be coordinated. Plumbers must 
run pipe to the transducers, which must 
be installed and calibrated by instrumen- 
tation contractors. 

Electrical wiring must be installed, 
and contactors sized and installed to form 
an interface between the pump starters 
and the radio telemetry equipment. 

Each of these actions requires the ef- 
forts of separate contractors who work 
according to their own schedules. The 
two-way shop may complete the radio 


The cylindrical transducer mounted on the pipe measures the water’s PH level. This 
level is displayed on the analog meter and is converted to a 4-20mA current level that Lees L : : 
is fed to the radio telemetry equipment. link installation without being able to 

test it because the electrician has a $12 


TONE # NOICE 


Options 
Automatic Reset 
Low Battery Alarm 
2-Channel | 


Checkmate ILE features: 
* Attractive ABS ‘Black Case 
° Size 3A" Xx 2 xe The uf 
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The Shinwa’ Check mat 

quential tone and voice pager ompatible 
with many tone and voice paging systems 
such as Plectron, Motorola, and GE. 


Shinwa Communications of America inc. 


by sees eecnre te el ‘The Pacesetter in Communications”’ 
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DECIBEL 


Dedicated to the Fine Art of Radiation Management! 


An Alliance Telecommunications Company 


For Solutions... FAX your Problems to 1-800-229-4706 or (214) 631-4706 
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DECIBEL (EX ( ™ 
MOBIL 
New compact but powerful two-way amplifier lets you use any brand of portable 
cellular phone from inside a car or truck! With dramatically improved performance! 


Decibel’s MobilCELL™ bidirectional amplifier- © Compatible with wireline or non-wireline F a 
repeater overcomes signal loss caused by a cellular systems, on home service or while 4” Alliance Telecommunications Company 
vehicle's body steel and tinted glass. It makes any roaming! 


brand of portable or transportable cellular phone == © Patent pending. 
work better from inside a car or truck, helping to How MobilCELL Works 


prevent dropped calls, signal loss and fading. 

Outstanding MobilCELL Benefits Both incoming and outgoing signals are amplified 
to provide full phone service. 

© Dramatically improves portable phone 


performance from inside a vehicle. The amplitier-repeater mounts in a car's trunk or 


under the seat or dash. It connects to a small 


© Use any manufacturer’s portable cellular antenna inside the car and to a mobile antenna 
phone and keep the same phone number! (not included) mounted on the outside of the car. a 
© No cable attached to the phone! The vehicle's electrical system provides power via 


© FCC type accepted (File No. 31010/EQU 17.9). a cable or optional lighter adapter. 
© Digital ready! A unique Peak Power Limiter helps eliminate 


© Easy to install in minutes! Easy t om interference and distortion. 
sy to install in minutes! Easy to move when : ; ; 
you change to another vehicle! For details contact Decibel Marketing now! 


Order Hotline 1-800-676-5342 or | FAX 1-800-229-4706 | - Phone (214) 631-0310 - FAX (214) 631-4706 


* Dedicated to the Fine Art 
of Radiation Management! 


MobilCELL * mounts in the car's trunk or under 
the seat or dash and amplities incoming and 
outgoing calls from your portable cellular phone. 


Visit us at ENTELEC, Booth 7516 Circle (49) on Fast Fact Card 
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contactor on back-order. Scheduling of- 
ten is subject to great uncertainty. 

Rule of thumb No. I: When working 
against a deadline, always figure that the 
other contractors will be one-to-two 
weeks behind. This is a conservative 
figure. 


Common terminology 

Multiple contractors often speak 
different languages. For example, one 
installation included a solar-powered 
tank site because no ac power mains 
reached the hilltop. A building contrac- 
tor was commissioned to set two 3-inch 
diameter poles 3 feet apart in concrete 
near the tank site to support the pho- 
tovoltaics. 

When the radio shop technicians ar- 
rived to install the solar panels. clamps 
and hardware supplied with the panels 
did not fit the poles. Although the sales- 
man specified 3-inch outside diameter 
poles, the contractor supplied 3-inch 
inside-diameter poles. The two-way 
shop lost time and money as a result. 

Rule of thumb No. 2: Get involved be- 


This differential pressure flow meter meas- 
ures gallons per minute (GPM) of water. 
The two tubes leading out of the front of 
the device sample the pressure difference 
on either side of an orifice placed in the 
water main. The pressure difference is 
converted to volume and read in GPM. 


P1356/21 with back lit rubber buttons and rugged metal case 


Sigtone*Inc. 


Maitland, FL 32751 
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225 So. Swoope Ave Suite 105 


Toll Free 1-800-525-8663 FAX: 407-628-5820 


SIGIONe ° 


Making Your Radio System Do More For You ™ 


LTR’ is a registered trademark of EF Johnson Company. 


fore the system is sold. 

The days when sales department em- 
ployees had the technical expertise to 
write accurate specifications for a job 
are long gone. As a result, time spent 
to walk through the site in the beginning 
of the project stages will be paid back 
tenfold through avoiding wasted time 
later. Always check the site, ask ques- 
tions and take notes. 

In the solar array installation exam- 
ple. the sales representatives and in- 
stallers were from the same company. 
What if they weren't? Who pays for the 
new hardware or for changing the poles 
to the proper size? Who pays for the 
time lost until proper hardware or poles 
are obtained? These questions usually 
cause some conflict. The solution is 
simple: 

Rule of thumb No. 3: Get it in writing. 


Scope-of-work 

With a large project, the customer is 
likely to have consulting engineers or to 
have staff engineers write a project 
description. In this situation, the shop 


What is Status Reporting 


* = Status reporting allows vehicle/driver status messages to be 
sent to the dispatcher with the push of a button, without the 
need for voice communications from the driver, 

No More Wasted Time 


® = Status reports are sent in the blink-of-an-eve automatically 
when a channel is available. and automatically acknowledged 
to ensure the message gets through, just by pushing a button. 


Improve Fleet Management 


Identification, status, and selective calling provide the 
dispatcher with fleet management tools needed to dramatically 


improve dispatch efficiency and control, 


Works on LTR°Trunking 


® = Sigtone's LTR *Smart version makes operation on LTR * 
systems completely reliable, The P1356 knows exactly when a 


handshake has occurred, so there are no “lost” messages. 
Sigtone’s unique and proprietary "Digital Analysis” decoding 


technique allows our decoders to work reliably at S/N levels as 


Other Features 
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low as Odb. where speech becomes almost impossible. 


ANI, emergency alarm modes, silent status interrogation. 
time-out-timer, horn honk, hidden mic input. and tone 
blanking ure some of the other features available. A P1356 
sysiem can be implemented on your existing WHF, UHF, 
800/900 MHz conventional or trunked nidio system, 


Standard’s New HX341; 
Inttinsically Safe, 
Digitally Private! 


The secret is out onthe newest memberor 


the Standard family of portables the Hko4 1: 

The HX341 uses new digital technology 
to give you hundreds of private channel 
Options that improve the efficieticy of any 
communications system 

With’Digital coded'sqnelch, users hear 
only-the messages theyre intended:to, giv- 
ing you a greater degree of system’privacy 
and less channel clutter. 


One Touch Emergency Alert 
To'maké getting attention in emergen- 
cies easier, the HX341"s Emergency Alert 


~-whotifies your dispatcher or a priority situa- 
“tion at the touch ofa button. : 


Quality and Features are Standard 


One thitig that is no'secret about the 
HX341 is the Standard reputation for qual- 
ity; The HX341 meets or exceeds mil-spec 
reguitements for impact and vibration 
Tesistance, witha tough die-cast frame.and 
Surface mount components, You: know its 
madetough) 


SCC Standard Communications, Land Mobile Division, 4876. West North Temple Drive, Salt Lake City, UT.84116 800/767-6695 (FAX 801/359-4122) 


LLL 


witha single cable. 


Communications 


=~ Delivering The Best 


a Standard 
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A Family Of Accessories 

High capacity. batteries. Charging op- 
tions, from rapid-charge compact desktop 
units, to gang-charging wall units. Adda 
speaker/mic for use onthe Delt, and pick 
the case that bestsuits your needs. Stan- 
dard:has these and:more of the accessories: 
you need to\customize the HXS41 for any: 
application, ee 


Three Year Warranty. — : 
The Industry's Best Son 

At Standard) we stand:for quality, and 
we stand behind-our products. We back 
them with the industry’s:-best warranty — 
three full years, parts and labor. 


“See Your Standard Dealer 


\.. There's only-one place‘to see:the 
HX341 and find out about-the values of the 
comiplete Standard Communications Land 
Mobile family of products, ané-that's your 
local Standard:dealer:: Callus formorein— 
formation, and the location oth 
near you; Sete 

And if you're a professiona 
dealer, and-want to offerthe kin 
only Standard delivers; isa'tt 


will reccive a scope-of-work document 
that lists each contractor's responsibility. 

Small] projects may be planned by the 
shop's sales department. Such projects 
should be described in a Jetter from the 
shop to the customer that details the 
work the shop is to perform and the 
functions the telemetry system is to 
provide, 

It is not uncommon for a scene such 


as this to unfold a week or two after the 
system is installed: 

The customer, not previously aware 
of a telemetry system’s full capabilities. 
sees a dramatic display in his office. His 
mind fills with potential uses for telem- 
etry at new and existing sites. 

He calls the shop and says, ‘Say. as 
long as we have those boxes already in- 
stalled at the sites, could we add PUMP 


‘SELECTONE MEETS THE CHALLENGE OF 


_ MODEL ST-803 DTMF ANI ENCODER 


The number af modern features in this all new ANI encoder belie its tiny size. Best of all, It's priced 


lower than most comparable units. 
@ Measures 1.4”L x 0.85"W x 0.20"H 


ON indicators? LOW TEMPERATURE, if 
the heater fails? How about WATER 
LEAK detectors? I think the salesman 
said you were going to do that 
anyway...” 

Two things can happen. 

One. if you wrote a scope-of-work Iet- 
ter, you retrieve it and review it with the 
customer, noting that none of the addi- 
tional work he just described is in- 
cluded. You offer to perform the addi- 
tional work—for an additional cost. 

Two, if you did not write a scope-of- 
work letter, you question the sales 
representative who sold the project. The 
sales representative may tell you: “I did 
kind of mention those things and, well, 
maybe I did lead the customer into 
thinking they were included and...." 

You get the picture. At times such as 
this. the scope-of-work document can 
be your best friend. 


Testing 

Initial telemetry customers tend to be 
towns, cities and public utilities. The job 
sites may be some distance away, More- 
over, 4 given system may include wide- 
ly separated multiple sites. Testing and 
troubleshooting will take at least two 
technicians. The time to discover that 
one of the analog inputs on Box No. 5 
does not work is not when the box hus 
been taken to a distant site. 

Rule of thumb No. 4: Always bench- 
test all of the required functions before 
the system is installed. 


Responsibility 

Training classes conducted by radio 
telemetry equipment manufacturers em- 
phasize separating the responsibility for 
the radio telemetry unit and the in- 
strumentation. The technician is in- 
structed never to touch the transducers, 
sensors and recorders. He must place a 
terminal strip between his equipment 
and the transducers and never cross it, 
Although this is wise advice, unfor- 
tunately it is not realistic. 

The small-town water tank example 
helps to show why. Before conversion 


@ Includes Time-out-Timer (TOT) with 
alert tone 
® Non-volatile E2 PROM program memory 


to radio telemetry, the system used tel- 
ephone lines. The technician who in- 
stalled the present equipment for the 
town in 1962 retired last year. No 
documentation is available for the pres- 
ent system. 

Is the customer going to pay to have 


@ Popular DTMF signalling format 
@ Generates AN] and Emergency Codes 


FOR FULL FACTS, CALL TOLL FREE 1-800-227-0376 


Selecton 


23278 BERNHARDT ST., HAYWARD, CA 94545 
PHONE: (510) 887-1950 FAX: (510) 887-4011 
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THE WORLD'S FINEST PROFESSIONAL ANTENNAS FOR 
900 MHz MULTIPLE ADDRESS RADIO SYSTEMS 


Enjoy top performance and maximum reliability from your 900 MHz Multiple Address Radio System, using Scala/Kathrein 
fixed-station antennas. The full range of directional and omni types includes collinears, panels, logs, yagis, slots and half-parabolics. 
Most models include rugged fibreglass radomes to insure reliable operation in icing conditions, a very important consideration at 
900 MHz. Designed by Scala and Kathrein, manufactured by Scala in the USA and backed up by Scala's 35-year reputation for the 
finest customer service, these antennas are "preferred by professionals" around the World for optimum system performance. 


We will gladly help with antenna selections and array designs to meet your special needs. 


OMNIDIRECTIONAL ANTENNAS 

Model Gain Bandwidth Type 

UBO-900 (K-7511641) 0 dBd 860-960 MHz Radome-protected Collinear Dipole Array 
OGB3-900 (740-251) 3 dBd 890-960 MHz Radome-protected Collinear Dipole Array 
OGB6-928 (740-195) 6 dBd 928-953 MHz Radome-protected Collinear Dipole Array 
OGB6-900 (K-7516641) 6 dBd 890-960 MHz Radome-protected Collinear Dipole Array 
OGB9-900 (740-189) 9 dBd 890-960 MHz Radome-protected Collinear Dipole Array 
SL-8 Paraslot® 11.5 dBd 928-953 MHz Radome-protected Eight-Bay Slot Array 


DIRECTIONAL ANTENNAS 

Model Gain Bandwidth F/B Pol Type 

TY-900 10 dBd 890-960 MHz 20 dB YAGI 

RY-900 10 dBd 890-960 MHz 20 dB Radome-protected YAGI 
CL-900 8 dBd 800-960 MHz 35 dB Radome-protected LOG 
LP10-900 (K-732261) 10 dBd 790-960 MHz 25 dB Radome-protected LOG 
BP6-900 (A-6335641) 6 dBd 870-960 MHz 25 dB Radome-protected PANEL 
BP9-848 (740-217A) 9 dBd 790-960 MHz 20 dB Radome-protected PANEL 
BP 11-875 (740-028) 11 dBd 790-960 MHz 20 dB Radome-protected PANEL 
BP 13-875 (A-633061) 13 dBd 790-960 MHz 20 dB Radome-protected PANEL 
BP 16-875 (740-215) 16 dBd 790-960 MHz 20 dB Radome-protected PANEL 
MF-900 14 dBd 890-960 MHz 23 dB MINIFLECTOR® 

PR-900 18 dBd 890-960 MHz 25 dB PARAFLECTOR® 


SCALA ELECTRONIC CORPORATION 


P.O. Box 4580, Medford, OR 97501 (USA) Phone: (503) 779-6500 Fax: (503) 779-3991 
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an instrumentation expert come and dis- 
connect and then reconnect a few 4- 
20mA loops? No. The radio shop tech- 
nician must take the place of the in- 
strumentation expert. 

Rute of thumb No, 5: When they said 
you never would have to touch the in- 
strumentation, they were only kidding. 


Learn instrumentation 

As long as you are going to work with 
the instrumentation, find out how it 
works. Pick up a textbook and learn 
about dry contacts, status points, 4- 
20mA loops, analog monitoring and 
pulse duration systems. The time will 
be well spent. 

In many cases, the two-way shop re- 
lays communication between the in- 
strumentation contractor and the cus- 
tomer. You should be in the middle, 
talking to both. Completely separating 
the responsibility for instrumentation 
and radio telemetry equipment may not 
be practical, For example, the custom- 
er does not care whether you can trans- 
mit a 4-20mA signal with 0.1% accura- 


cy. he just wants his FLOW and 
GALLONS PER DAY data, and he really 
does not care how you provide it. 

Here is a more common example of 
why the separation between instrumen- 
tation and radio telemetry responsibili- 
ties is inappropriate. A 4-20mA in- 
strumentation loop consists of a 
transducer that drives a constant current 
through a series circuit made up of low- 
value resistors in various display 
devices. The voltage drop across these 
resistors is converted to a value that 
drives a pen on a chart recorder or that 
drives a meter movement. 

At the pump site, a common equip- 
ment configuration includes a FLOW 
transducer, a digital GALLONS PER MIN- 
UTE display and a chemical feed pump. 
The chemical teed pump injects chlo- 
rine or a corrosion-controlling agent 
into the water at a rate proportional to 
water flow. 

Power supplies for transducers in 4- 
20mA loops have a limited capability to 
force enough current through the circuit 
if its resistance is increased, which it is 


when the radio telemetry equipment is 
inserted in line with the loop. If the 
telemetry equipment causes the mari- 
mun loop resistance to be exceeded, the 
readings become inaccurate and the 
chemical feed pump does not work 
properly. 

You hook up the telemetry equipment, 
and nothing works, You disconnect it, 
and the existing system works fine. Con- 
ventional troubleshooting wisdom 
would indicate the telemetry equipment 
is faulty, when loop resistance actually 
is the problem. 

At another site. high stray ac voltage 
levels caused the telemetry radios to 
transmit incorrect analog data. The ac 
voltage only became a problem when 
the loop resistance was increased by the 
radio telemetry device. In this case. the 
system worked well when two of the 
three telemetry devices were in the loop. 
but not with all three. 

The hardware in these two examples 
individually met specifications—they 
just did not work when they were con- 
nected together. Who is responsible for 


Wi SECONDS COUNT. fire fight- 
ing starts on the way to the fire, 
With Setcom’s Intercom/Radio Mixer 
System 1000 you communicate tactics 
en route, instead of wasting precious 
time at the fireground 

While radio traffic is monitored by 
all personnel, only specified stations 
can transmit on the radio. And for 
uncluttered communications, the 
vehicle captain can select either radio 
or intercom priority. 

For increased safety, reliability and 
efficiency, contact us. 


SOUND IDEAS FROM 


selcom 


CORPORATION 
1400 N. Shoreline Bivd 
Mountain View. CA 94043 
1-800-966-1034 
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You Can't Always Be There 
To See Trouble Coming 


Let Zetron's alarm and control systems monitor your remote facilities so you don't 
need to be there to protect your investment. With round-the-clock monitoring of 
multiple points at any remote location, SentriVoice and SentriDial watch and report 
the status of most contact sensors, for example: power at your remote radio sites, 
water level in a reservoir, and fire and intrusion detectors in a building. 


SentriVoice and SentriDial 
Report alarms using voice messages digitally recorded by the user 
Receive DTMF acknowledgements of alarms 
Automatically retry unacknowledged alarms 
Control equipment by relay; command On or Off by DTMF 


SentriVoice 

= —— @ Reports over radio 

4 @ Signals mobiles and pagers with DTMF and Two-Tone 
@ Waits for clear channel before transmitting the message 


SentriDial 
Reports over telephone 
Provides flexible dialing format for use 
with most PBX'’s and Paging Terminals 
@ Calls up to ten different telephone 
numbers until alarm is acknowledged 


ZETRON 


12335 134th Ct. N.E. Redmond WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 
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the problem? 

In both cases, a loop isolating trans- 
mitter was used to split the analog loop 
into two separate loops, cach with less 
resistance. Who pays for the loop 
isolator? 

In the first case, if specification sheets 
are available for all of the equipment. 
a loop resistance problem can be 
predicted and the cost of the solution 


can be included in the scope-of-work 
letter. 

In the second case involving stray ac 
voltage levels. it is virtually impossible 
to predict a loop resistance problem. 
Even with a proper scope-of-work let- 
ter, a problem such as this requires a 
great deal of diplomacy to solve. 

If the tank and water-level pump were 
installed years before the telemetry sys- 


STI-CO's two-way 
antennas are exact 
replicas of the AM/FM 
antennas supplied with 
your car—GM, Ford or 
Chrysler. 


Don't blow your cover— 
buy STI-CO. 


The 


This 4-20mA Isolating transmitter (upper 
right module) was mounted in this chemi- 
cal feed pump controller to cure an exces- 
sive loop resistance problem. 


tem, what controlled the pump? The 
pump may be connected to a timer to 
fill the tank for a certain number of 
hours daily. The timer may be con- 
nected to a pressure switch that turns the 
pump on when the water level drops to 
6 feet. It is not unusual that the customer 
cannot tell you exactly what controls the 


pump. 


Dual system 

Some customers require the old sys- 
tem to remain in place in case the radio 
telemetry system fails. The security 
offered by this arrangement makes 
sense, but it can lead to confusion. For 
example, if the old pressure switch ac- 
tivates the pump when the water level 
falls to 6 feet, it may be tempting to set 
the new SCADA system to activate the 
pump when the level falls to 7 feet. The 
old switch remains inactive but ready to 


switch the pump on if the radio teleme- 


a , = aang Nz / lh p 

11 COBHAM DRIVE ORCHARD PARK, NY 14127-0656 (716) 662-2680 FAX (716) 662-5150 
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If you're looking for a high-quality mic with the features you need at a price you can afford, 
Shure has the answer. Three mics designed to fit the needs and budgets of practically any 
user and built tough to give you the reliability you've come to expect from Shure. 


The 885TT gives you an unbeatable 
combination of economy, dependability, audio quality, and ease of use, It’s a continuous- 
tone DIMF microphone that sets new standards for value and performance. 

Features include: 
* Illuminated keypad — designed to last and requiring no extra wiring in most cases. 
* Million-Cycle Leaf Switch'’— a Shure exclusive, giving you longer trouble-free use. 
* Positive tactile fee] keys and audible tone to help make number entry 
easy and accurate. 
e Externally adjustable audio and DTMF levels for easy installation. 
¢ Tailored frequency response and Top-Talk Sound Channels“ 
provide optimum clarity and intelligibility. 


The 890TT is a 
burst-mode DTMF microphone with all the features of the 885TT, 
plus programmable functions, including: 
¢ Auto-dial feature with ten memory locations (up to 16 digits each) 
* Last number redial. 

* Lithium battery keeps the programmed memory safe for years. 
The 590T, 
featuring a Shure amplified dynamic cartridge, is 
ideally suited to a wide range of mobile installations. 
Tailored frequency response provides optimum voice 
articulation while it discriminates against other 
sounds. The 590T is a workhorse designed to provide 
trouble-free service under the harshest conditions. 


All three 
mics are part of Shure’s patented ModuLink System 1. 
Modular cordsets allow these mics to plug instantly 
into virtually all of the most widely used radio transceivers 
with no hardwiring — making installations and cable 
replacement, literally, a snap. Replaceable cordsets also help 
reduce inventory and lower repair costs. 


At Shure commitment to quality is 
not simply talk. You'll be able to see and feel the quality of our mics as soon as 
you pick one up. Because we test them tougher, our mics last longer and perform better. 


We'll rush you a free catalog explaining, in detail, all the features 
and benefits of Shure Communication mics and a complete radio compatability chart, 


® 


THE SOUND OF THE PROFESSIONALS”. . . WORLDWIDE 
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try system fails. 

Unfortunately, if the pressure switch 
becomes intermittent, it may occasion- 
ally cause the tank to overflow. The cus- 
tomer is likely to blame the radio telem- 
etry system even if the tank has been 
overflowing periodically for 10 years. 

Rule of thumb No. 6: Tf the radio 
telemetry is to operate in conjunction 
with another system, a means nus be 


provided to isolate the two. 


System isolation 

The means of isolation should be sim- 
ple enough for the customer to use it—a 
toggle switch, for example—and should 
be labeled clearly and pointed out to the 
customer. With a means to switch be- 
tween the two systems. the customer can 
use telemetry for a week. then the old 


EXCEPTIONAL WIRELESS 
TELEPHONE PRODUCTS 


DataCom's PhoneLink/DataLink 


CLA 
SPECIAL 
INTRODUCTORY 

Ne PRICE 


$1995.00 


Made! Wwe: 


* 


or knowledge. 


DATAC©M 
ma Fe 


ideal for end users without any technical experience 


If you have ever had trouble with an RF telephone or data link, you 
know what a frustrating experience that can be. Even the manufacturer 
can't provide reliable test methods to users that don't have a 2-way 


shops worth of equipment, 


Take the trouble out of trouble shooting. 
DataCom's FD line of equipment has enough front panel diagnostic 
indicators that pinning down the source of trouble can be reduced to 


seconds. 


Ongoing support. 


DataCom's service and support lasts long 
after you have made the purchase. As a 


matter of fact, we're so confident in the 


quality and workmanship of our 
equipment that we offer a 30-day 
full money back guarantee. 


DataCom, Inc. 


524 North 30th * Quincy, Illinois 62301 
217-222-0160 © 217-222-0912 (FAX) 
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All of the status and analog wiring ter- 
minates in this radio telemetry cabinet. It 
houses a 25W VHF transceiver and asso- 
ciated telemetry modules. As configured, 
the unit handles eight status inputs, sev- 
en analog inputs and four control outputs, 


pressure switch for a week and compare 
the two. The separation is essential for 
initial testing and for subsequent trou- 
bleshooting and maintenance, 


Testing 

With the system up and running. test- 
ing should be done. When a “base and 
two" system Is installed, testing each 
unit is a simple matter: Either it talks 
or it doesn't. 

But with the water system, each site 
is several miles apart. To “air test” this 
system, a technician is required at cach 
location. Testing takes time, and it may 
tie up several vehicles. Each site has 
several inputs and outputs to simulate or 
check, a process much more difficult 
than a “10 count” used to check a small 
voice radio system, 

You can use a 4mA-to-20mA regulat- 
ed power supply to simulate transducer 
input and to check whether the charts 
follow correctly, You can open and close 
the float switches and the doors, and you 
can make sure the pump and status pan- 
el operates as expected. This procedure 
may verify that the radio telemetry 
works properly, but the customer will 


TE 


SUPERCOMM and ICC, Together 
again - and even more exciting and 
informative than before! 

With SUPERCOMM and IEEE Com- 
munications Societ’s International 
Conference on Communications, \ou ll 
gel a hands-on view of the most 
advanced telecommunications tech- 
nology of today ... and learn how the 
world will communicate tomorrow, 
The largest world-class exhibition of 
the year and two premier conferences 
in one place at the same time! 

Meet the industry's most respected 
professionals as you choose from +43 
free SUPERCOMAM seminars and over 
75 moderately priced IEEE technical 
sessions, Hear what's in, what's oul, 
and what's vet to come on technical, 


operational, management, marketing. 
and policy issues as vou increase your 
knowledge and enhance your career. 

SLPERCOMM and ICC. Hundreds of 
exhibits. Thousands of new products. 
\nd tens of thousands of your peers 
from 80 countries. THE telecommuni- 
cations events of the year. Together — 
wilh you — in Chicago. Be there! 


Private Network Administrators 
Focus on applications and architectures 
for ultra high-speed digital networking. 


GIGABIT NETWORKING 


WORKSHOP 


June 16-17 * Seating is limited! 
Call (312) 782-8597 
or fax (312) 782-3617 today. 


SUPERCOMM 


ICC 
02 


Gateways to 
Knowledge” 


SUPERCOMM*® ‘92 
International Conference 
and Exhibition 


ICC ‘92 
International Conference 
on Communications 


McCormick Place 
Chicago, Illinois 
June 15-18, 1992 


Call Today for Details! 


For non-technical 


program information: For general information: 


JESSE SSD moceiny aeanar 
Phone (202) 835-3100 Phone (312) 782-8597 
Fax (202) 835-3248 Fax (312) 782-3617 
Telex 595236 USTSACGO 


For technical program information: 


Cc? 


Phone (708) 248-5302 
Fax (708) 248-3977 


To exhibit call: E.J. Krause & Associates 
at (301) 986-7800, or fax (301) 986-4538, 


Rules of thumb 


No 


No. 
No. 


No. 


No. 


No. 


No. 


No. 


No. 


. 1—When working against a deadline, always figure that the other contrac- 
tors will be one-to-two weeks behind. This is a conservative figure. 


2—Get involved before the system is sold. 
3—Get it in writing. 


4—Always bench-test aif of the required functions before the system Is 
installed. 


5—When they said you never would have to touch the instrumentation, they 
were only kidding. 


6—If the radio telemetry is to operate in conjunction with another system, 
a means must be provided to isolate the two. 


7—Always plan on extra time for optimization and testing. 


8—The customer Is always right. He just doesn’t always know what he is 
talking about. 


9—Never buy version 1.00.00. 


not be satisfied. 

The customer bought the system to fill 
the tank automatically, and he will not 
be satisfied until he sees that happen. 
Depending on the size of the water sys- 
tem, it may take hours or days to fill the 
tank. Do not assume that one or two cy- 
cles of filling and emptying the tank will 
be enough to convince the customer, ¢i- 
ther. The average customer wants to see 
reliable operation for a minimum of one 
or two weeks before signing otf on a 
contract. For this reason: 

Rule of thumb No, 7; Always plan on 
extra time for optimization and testing. 


Customer satisfaction 

The customer's office is likely to be 
at least an hour's drive away from the 
shop, so expect plenty of telephone con- 
tact during the initial testing. Although 
the high number of telephone conver- 
sations may improve your rapport with 
the customer, reliance on telephone 
reports may put the shop in a precari- 
ous position, 

The customer may tell you how the 


Color 
Touchscreen 
Consoles 
from Avtec 


Keep In Jouc 
with ACCESS” 


ACCESS’ - Advanced Concept Communications 
Exchange & Signaling System for Utilities, 
Airlines, Gas & Oil Companies and Public 
Safety - A fully integrated, non-blocking, radio/tele- 
phone console system using color touchscreen 
technology. Touch control, pioneered by Avtec for 
high capacity voice communications systems, is fast 
becoming the new standard for dispatch consoles. 


Avtec 1s a hicensee of the ERICSSON GE MOBILE COMMUNICATIONS EDACS" trunking system 


Call or write today - 

AVTEC, INC. 

4335 Augusta Hwy. ® Gilbert, SC 29054 USA 
(803) 892-2181 © FAX (803) 892-3715 


Avtec 
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Pan American Mobile Radio and Cellular Markets 


1991/92 Schedule 


August, 1991 through December, 1992 


interCom '92 
March 
tolecommunications/computing 


* Canto '92 


June 
telecommunications 


+ 
et 91 * CaribeCom '92 
. , October 
ManCom 92 telacommunications telacommunications/computing 
telecommunications/compuling * TrinCom '92 


, January 
CosCom ‘92 tolecommunications/computing 


August 
talacommunications/computing 


* VenCom '92 
February 
telecommunications/computing 


* ColCom '92 
August 
telacommunications/computing 


AndesCom ‘91 and '92 


Novembor 
talecommunications 


BrasCom '91 and '92 
Seplomber 
telecommunications 


LATCOM 


A Division of Intercom. 


ChileCom '92 
@ November 
telacommunications 


LatCom ‘92 
May 
lelecommunications 


President's "E” Award 


9200 S. Dadeland Bivd., Sulte 309 
Miami, FL 33156-2703 USA 
Tel: (305) 670-9444 
Fax: (305) 670-9459 
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system used to work, and his descrip- 
tion may be wrong, He may describe a 
present failure to the best of his ability. 
but the description may be inaccurate 
and misleading. 

Rule of thumb No. 8: The customer 
is always right. He just doesn’t always 
know what he is talking about. 

Accept the customer's telephone 
reports, but when in doubt, visit his of- 
fice. Always err on the side of custom- 
er satisfaction. 


Software 

The most frustrating possible situa- 
tion is one over which the shop has the 
least control. It is illustrated by using 
the small-town water tank installation 
once again as an example. 

The telemetry system has been shop- 
tested to verify proper operation. It has 
been installed. The field test results are 
satisfactory. The pumps are hooked up 
to the system, und the technicians leave. 

The next day, the customer calls be- 
cause the tank is empty, What could 
possibly be the problem? 


COMTELCO oustaics, inc. 


MC/MS Series 
Marine Antennas 


Marine Cellular 
27" 5dcB Gain 
$33.°° ea 
48" 6dB Gain 
$72.59 ea 


VHF Marine 
48” 3B Gain 
$72.50 ea 


In an actual case similar to the exam- 
ple. the problem turned out to be detec- 
tive software. A bug in the telemetry 
equipment operating program caused 
the remote units to turn themselves off, 
but only when they operated for a peri- 
od long enough to fill the tank—about 
10 hours. 

When the unit was tested with a 4mA- 
to-20mA current generator, the system 
worked. But the test lasted only 10 
minutes. 

When software is the problem, prod- 
uct support from the manufacturer is ex- 
tremely important. Will the manufactur- 
er correct the software problem and pay 
the shop to install the revised software? 

Maybe it seems as though this type 
of problem is a rare occurrence, but 
keep in mind that practically all radio 
telemetry cquipment now contains 
several microprocessors. Moreover. 
competition among manufacturers is 
fierce. Thus, you stand a good chance 
of “field testing” the latest version of 
software. especially if you are using a 
new. cutting-edge option. 


Although the technicians often have 
little say in which specific products are 
sold to which customers, it is important 
to know that product choice may be the 
cause of some strange problems. Re- 
member the programmer's adage: 

Rule of thumb No, 9: Never buy ver- 
sion 1.00.00. 

Deal with a manufacturer that has a 
reputation for backing its product. both 
with warranty repairs and timely field 
support. 


True profits 

At first glance, SCADA installation 
and maintenance appear to be easy mon- 
ey. But as many shops have found, the 
road to successful SCADA installation 
can be rocky. 

Although some of the problems are 
beyond the shop's control. many com- 
mon pitfalls can be avoided. With a solid 
understanding of the product and its ap- 
plication, the two-way radio shop can 
proceed cautiously into a new market 
area and find a product line that is 
challenging and truly profitable. ny 


HIGH PERFORMANCE 


PRESELECTOR-PREAMP 


The solution to most interference, intermod, and desense 
problems in repeater systems. 


Typical rejection: 


*40 to 1000 Mhz tuned to your frequency 
*5 large helical resonators 

Very high rejection 

*Low noise—high overload resistance 
#8 db gain—ultimate rejection )80 db 
*GaAs fet option (above 200 Mhz) 

¢Cast aluminum enclosure 

*N, BNC, and SO239 connector options 


+600Kh2 @ 145 Mhz: 28db 


+1.6 Mhz @ 220 Mhz: 40db (44db GaAs) 
+ § Mhz @ 450 Mhz: SOdb (60db GaAs) 


20 Mhz @ 800 Mhz: 65db 
{20 Mhz @ 950 Mhz: 70db 


*Up to 8 EPROM programmed messages 
*Adjustable audio, speed & interval timer 
©"'1D over voice inhibit” 
*Low power option 

| Modular design 
*Message selection via binary input— 


ea TTL levels 


Size: 2.7 x2.6x 0.7" 


| 
a &e 
Call For Free Product <p> <p> 


Data Book Shown with Optional Mount 


1-800-634-4622 
Quality Products Made in the USA since 1978 


Comtelco Industries, Inc. 
501 Mitchell Rd., Glendale Hts., Illinois 60139 


The |D-2B provides required station identification without troublesome 
diode programming. The ‘ID over voice inhibit’ circuitry allows for cour- 
teous operation by not allowing an ID until the next squeich closing. 


ID-2B Wired/Tested $99.95 ID-2B-LP Low Power $109.95 


GLB ELECTRONICS, INC. 


151 Commerce Pkwy., Buffalo, NY 14224 
716-675-6740 9to4 
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N ews 


Simmonds seeks $5 million from Glenayre, others 


Simmonds Communications has tak- 
en action against Glenayre Electronics 
in a lawsuit filed in an Ontario, Cana- 
da, court. Both companies are based in 
Canada. 

The suit seeks damages of $5 million 
from Glenayre and others based on 
charges of fraudulent misrepresentation 
when Simmonds in June 199] purchased 
a controlling interest in Overland Park, 
KS-based Kustom Electronics from 


MasterCard to market 
Ram data radio network 


MasterCard International will market 
Ram’s radio data network to its mem- 
ber financial institutions, according to 
an agreement signed by the two com- 
panies. 

A merchant equipped with a card- 
swipe terminal can send and receive 
authorization information by radio via 
New York-based Ram’s high-speed data 
link. 


EXCEPTIONAL WIRELESS 
TELEPHONE PRODUCTS 


DataCom’s PhoneLink/DataLink 


IDEAL FOR: 


© Remote locations and sites 


Glenayre. 

Specifically, the suit claims Glenayre 
over-assessed the value of Kustom’s 
Digital Dispatch Systems subsidiary. 
Vancouver, British Columbia. The ac- 


tion also seeks damages for breach of 


contract and conspiracy to injure. 

Simmonds president John Simmonds 
and Kustom are also plaintiffs in the ac- 
tion and seek damages. 


Avtec receives 4 contracts 
Avtec, Gilbert, SC, has received four 
supply contracts for communications 
control systems incorporating its 
ACCESS touch-screen technology. 
Contracts include: 
(1 El Paso Natural Gas Company, El 
Paso, TX. 
(“ Corpoven, Caracas, Venezuela. 
Conoco, Lake Charles, LA. 
L) Louisiana Offshore Oil 
(Loop), New Orleans. 


IOI 


Port 


Distributor stocks, tunes 
A/S transmitters 


Antenna Specialists transmitters, re- 
ceiver multicouplers and filters are 
stocked by Cartwright Communica- 
tions, Cincinnati. The distributor can 
tune and ship the products in less than 


a 


72 hours. 


SIEMENS 


(« 


® Emergency communications . 
* Permanent or temporary services The Power to Communicate Anywhere 
® Mobile Phone communications ; 
Solar electric power: proven reliable 
OPTIONS: on mountain tops around the world. 
* Leased Line Replacement Complete integrated systems. Mod- | 
* 2 or 4 Wire Circuits ules are ULe listed, 10 yr. warranty. 
* UHF-VHF-Microwave-Laser cm 
¢ Analog or Digital Signal Processing Solar Electric Specialties iS J 
© Spread Spectrum 902 MHz - 5 GHz P.O. Box 537, Willits CA 95490 
© 12 Volt DC & Solar Power 800 344-2003 


DataCom, Inc. 
524 N. 30th St. 
Quincy. IL 62301 


217-222-0160 
217-222-0912 (FAX) 


Siemens Solar Industries 
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A update 


Technician certification equals high-caliber professionalism 


By Thomas Green 


In 1984, the FCC climinated the tech- 
nician certification requirement in all ra- 
dio services except marine, aviation and 
international fixed public. 

Knowing this decision would have a 
major impact on the industry, the Na- 
tional Association of Business and 
Educational Radio (NABER, of which 
the Association of Communications 
Technicians [ACT] is a membership 
section) conducted a survey of land mo- 
bile radio service dealers and found that 
87% of the respondents were opposed 
to the FCC decision. 

Clearly, technicians and dealers alike 
had concerns about maintaining high- 
quality standards for technicians. In De- 


Green is a communication electronics instructor, 
Ranken Technical College, St. Louis. and ACT's 
leadership council chairman 


cember 1984. NABER began to ad- 
minister its much-demanded compre- 
hensive technician exam. By passing 
this exam, a technician demonstrates a 
knowledge of, and competence in. 
working with current mobile commu- 
nications. 

Over the years, the NABER exam has 
raised the industry’s level of protession- 
alism. NABER attempts to ensure that 
individuals receiving certification enjoy 
recognition as experts in their ficld and 
that they are acknowledged as serious, 
noteworthy professionals. 

According to James J. Comertord, 
vice president of McKeever Communi- 
cations, Decatur, IL: “NABER certifi- 
cation demonstrates to my customers 
that the technician I send to service their 
equipment is trained in this specialized 
area of mobile communications, 

“Some maintenance agreements | 
have require me to list each certified 
technician, including a certificate num- 
ber. This certification adds a touch of 


quality to my company.” 

Michael J. Miller. system gang super- 
visor for the Union Pacific Railroad Tel- 
ecommunications Operations Center in 
Omaha, NE, said: “The electronic tech- 
nicians employed at Union Pacific are 
under certain agreements made between 
the railroad and the International 
Brotherhood of Electrical Workers. 

“This agreement maintains the in- 
tegrity of the electronic technician by re- 
quiring such a certificate. The NABER 
certificate allows us to be selective. 

“We know that when we hire a new 
employee who is certified. chances are 
the employee will succeed at the job. 

“Our industry provides our clectron- 
ic technicians with a challenge. This 
challenge is met by qualified personnel, 
thanks to organizations such as NABER 
that have FCC endorsement and that 
provide a solid foundation in the elec- 
tronic industry.” 

Clearly. technician certification indi- 
cates to employers and customers that 


NATIONAL STRENGTH 
PERSONAL SERVICE 
FAST DELIVERY 


Hutton Communications’ technical 
staff is certified by Decibel for 
tuning combiners, duplexers and 


filters for your RF systems! 


HW TehON 


March 1992 


Hutton Communications 
4112 Billy Mitchell Drive 5600 Oakbrook Pkwy #280 
Dallas, TX 75244-2315 
214-239-0580 
FAX 239-5264 
800-442-3811 


Als 
DECIBEL 


Hutton Communications 


Norcross. GA 30093 
404-729-9413 
FAX 729-9567 
800-741-3811 


Circle (65) on Fast Fact Card 


Omni and Directional! Base Station Antennas 
Cables, Connectors and Accessories 
Combiners, Duplexers and Filters 
Sentry Remote Site Monitors 

VHF/UHF/800 RF Power Amplifiers 


Hutton National 
9810 FM1960 
Humble, TX 77338 
713-446-4050 
FAX 446-5779 
800-325-8950 


Hutton Proudly Stocks: 
Decibel - A Global Leader 
in RF Antenna Systems! 


Cammunications Works 
923 West Sth Avenue 
Denver. CO 80204 
303-820-2929 
FAX 820-2809 
800-726-6245 


they are working with a qualified profes- 
sional. 

In addition to meeting or exceeding 
the high standards set by the industry, 
it has been proven that technician cer- 
tification directly benefits the techni- 
cian. Steve Ambo, service manager at 
Dechant Electronics, Wood River, IL, 
stated: “My company pays 50 cents 
more per hour to the certified techni- 
cians. Also, the qualified technician is 
emphasized in advertisements and in 
dealings with customers.” 

Not only can NABER-certified tech- 
nicians command higher salaries, but 
they also will obtain a higher level of 
respect within the industry. 

Another major benefit for obtaining 
certification is that technicians will be 
able to find jobs more readily. Because 
a growing number of companies, in- 
cluding Midland LMR, GTE, E. F. 
Johnson, Motorola, Union Pacific Rail- 
road, Pacific Gas & Electric and Con- 
rail require their technicians to be 
NABER certified, during recessionary 
times when employment is more diffi- 


cult to find, the certified technician 
should have an easier time obtaining a 
new job or switching jobs. 

To make sure that technicians know 
how to keep up with the demands of a 
rapidly changing technology, it is equal- 
ly important to the mobile communica- 
tions industry that recertification takes 
place. Because technician certification 
is vital, NABER’s certification program 
requires that technicians obtain recer- 
tification every five years. 

Another way to keep up your skills is 
to belong to an association that 
represents certified technicians’ special 
needs. For instance, ACT is dedicated 
to enhancing and promoting the com- 
petence of technicians. 

Technicians who join ACT are kept 
current about the latest communications 
technology and are given technical in- 
formation on how to use newly devel- 
oped troubleshooting techniques. ACT 
membership provides the technician 
with networking opportunities and with 
the recognition of being part of a nation- 
ally respected organization. hip, 


Lorsen fintennas 


| Siemens Solar Industries 


ASTRON 


CORPORATION 


ANDREW 


CELWAVE 


cushcraft/Signals 


eV a A 
**CENTURION 
(i) Miuttiplier 


(QUANTURS 


BATTERIES 


Return Loss Bridges 
RLB150 bridges are a high accuracy low 
cost solution to SWR measurements. They 
can be used with spectrum analyzer/tracking 
generator for swept SWR measurements. 
EAGLE RLBs have these features: 

© Frequencys: .04 Mhz to 1.0 GHz 

e RF reflected port 

e High Power rating: Five watts 

® Rugged construction 

e High Directivity: up to 45 dB 

Model RLB150B1 .04-150 MHz......$259.00 
Model RLB150N3B 5-1000 MHz....$349.00 
FREE application note: "High Performance 
VSWR measurements ", call and ask for it! 


wic iT A 


mt 


P.O Box 9446 (316) 942-5100 
Wichita, KS 67277 Fax:(316) 942-5190 
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ALSO AEE, API. ASTRON. AUBURN TECHNOLOGY, BEE, *B&K, BAND-IT, BECKMAN, BELDEN, BOBIER, 

CABLEWAVE. CAL CORPORATION, CAMBRIDGE, CAROL, CPI, COMMUNICATIONS SPECIALISTS, COOPER TOOLS, FLUKE. HEART, HELIOTROPE 
GENERAL. HELPER INSTRUMENTS, HUSTLER. INNOVATIVE MANUFACTURING, JABRO, “JOHNSON CONTROLS. KENWOOD, METRO TEL, MOBILE 
MARK. MOTOROLA/RADIUS/R-NET, NEWMAR, OPTOELECTONICS, PACE. PALADIN, PIPO, POLYPHASER. POWERSONIC, POWER-TEK, REMEE, RF 
INDUSTRIES. RITRON. SAT-PAK. SCALA, SCI. SCIENTIFIC DIMENSIONS. SIMPSON, SINCLAIR. “SELECTONE, SOLID STATE COMMUNICATIONS 
SONNENSCHEIN. SPECO. ‘STANDARD COMMUNICATIONS. STATPOWER. TPL COMMUNICATION, TRACE ENG., UNITECH. VELCO. VOCOM, & 
ZOMEWORKS 
*iterns may not be available at locations other than Dallas 


Hutton National 

9810 FM1960, 
Humble, TX 77338 

713-446-4050 | 

FAX 446-5779 
800-325-8950 | 


Communications Works 
923 West 9th Street 
Denver, CO 80204 

303-820-2929 
FAX 820-2809 
800 726-6245 


Hutton Communications 
5600 Oakbrook Pkwy #280 
Norcross, GA 30093 
404-729-9413 
FAX 729-9567 
800-741-3811 


Hutton Communications 
4112 Billy Mitchell Drive 
Dallas, TX 75244-2315 
214-239-0580 
FAX 239-5264 
800-442-3811 
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FCC issues $9,900 fine 
for tower light failure 

The FCC Common Carrier Bureau's 
Mobile Services Division has upheld a 
$9,900 fine issued to Richmond Cellu- 
lar Telephone, Richmond, VA. The 
company was cited for not reporting to 
the Federal Aviation Administration that 
the top light on one of its towers was 
not working. 


House and Senate receive 
matching spectrum bills 

Legislation to reallocate 200MHz of 
federal government spectrum has been 
reintroduced into Congress in the form 
of matching House and Senate bills. 
Any spectrum reallocated under the 
legislation would be doled out by the 
FCC to private sector and local govern- 
ment users. 


RELIABLE 
2-WAY RADIOS 


For Quality manufactured 
mobile radiotelephones 
with technical support, 

custom software, 

widebandwidth, 
CTCSS tones, 
and cloneable 
CONTACT: 


TAD RADIO 


of Canada inc. 


509) 326-1511 


Fax (509)326-1430 Canada Ph(604)545-1150 
P.O. Box 10160, 612 N. Maple, Spokane, WA 99209 
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gr vom DC CONVERTER 


NEWMAR is serious about DC Converter reliability because we know 
your mobile radio system depends on it. That's why we use semi- 
conductors that withstand up to 100% more power than required by 
normal operation, and why a corrosion resistant coating is applied 
to all printed circuit boards. Then we encase the circuitry in a rugged 
heat sink chassis where it stays cool under high loads and survives 
the high vibration of rigorous off-road operation. 


When you need a DC Converter to power radios on heavy equipment. 
get serious about reliability, get a NEWMAR. 


Call 1-800-854-3906 for our complete 


product catalog 


vt al 
Ase iM ff WW Aan ) bh In | ss peer 
PO. BOX 1306, NEWPORT BEACH, CA 92663 (714) 751-0488 FAX # 714-957-1621 
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FCC revises application 
for radio operator license 

FCC Form 756, Application for Com- 
mercial Radio Operator License. was 
revised in March 1991. Applicants who 
use the March edition of the form no 
longer have to submit completed cop- 
ics of FCC Form 155 with their appli- 
cations. 

When requesting Form 756 from the 
commission, applicants should request 
a copy of the current *‘Field Operations 
Bureau Fee Filing Guide.” The guide 
contains important supplementary in- 
structions for mailing applications and 
paying the fees that must accompany all 
applications. 

The new form is available from the 
FCC Form Distribution Center, 2803 
52nd Ave.. Hyattsville, MD 20781 and 
all FCC field offices. 

For additional information about 
commercial radio operator licenses and 
applications, call Claudette Jefferson or 
Gabriel Collazo at 202-632-7240. For 
information about fees and fee pay- 
ments, cal] 202-632-3337. 


Telocator asks FCC to allow 
private services on cellular 

Telocator, a Washington, DC-based 
trade association, has asked the FCC to 
modify its rules to authorize cellular 
carriers to provide private services, such 
as enhanced specialized mobile radio 
(ESMR). Although one company, Fleet 
Call, has been granted FCC authority 
to construct ESMR systems, none has 
been built yet. As described in Fleet 
Call's application, ESMR would offer 
two-way radio dispatch and mobile tel- 
ephone services. 

The American Mobile Telecommuni- 
cations Association (AMTA). whose 
membership includes specialized mobile 
radio (SMR) operators and ESMR ap- 
plicants, opposes the Telocator request. 

Citing a previous FCC decision in a 
similar proceeding. AMTA president 
Alan Shark said that the FCC agreed 
that the proposal to permit dispatch 
service on cellular spectrum would vio- 
late the Communications Act. “Neither 
that FCC decision nor the act can be 
read to indicate that the prohibition may 
be evaded simply by relabeling that por- 
tion of the cellular operator’s business,” 


he said. ah 


THE 
SS7 
SUMMIT. 


MAY I1-13, 1992 
Swiss Grand Hotel, 
Chicago 


Sponsored by Bellcore, 
Telephony Magazine, 
Cellular Business 
Magazine, and Mobile 
Radio Technology 
Magazine. 


THE SS7 SUMMIT 
BRINGS THE BEST OF 
TWO WORLDS TOGETHER. 


Join leaders from the public network carriers 
and major cellular providers as they gather 

under one roof to set the agenda for the 5 
advanced intelligent network. fe' 


Luncheon Keynote Speaker 
Alfred Sikes 
Chairman, FCC 


Be there as they resolve turf battles, assess 
the benefits and challenges of SS7, and their 
interconnection goals. 


And don't miss our SS7 Technology Preview 
featuring the latest interconnection trial 
results, SS7 applications and R&D. You'll 
also have the chance to meet privately with 
experts from leading vendors, including 
AT&T, Northern Telecom, DSC, Ericsson, LinchesaKeqnate Speaker 


Siemens and Telesciences. William L. Weiss 
Chairman & CEO, Ameritech 


Reserve your place at the Summit now. 
Seating will be limited. Call Tina Rubin 

at 800/458-0479 or send her a fax at 
312/922-1408 for registration information. 
Early registration is $795 (after March |, 
1992, $895 per person). 


Dinner Keynote Speaker 
Craig McCaw 
Circle (70) on Fast Fact Card Chairman & CEO, McCaw Cellular 


Meet These Dynamic 
Industry Leaders and Many 
More at the SS7 Summit. 


Ray ‘Albers: Assistant Vice President: 
Technology Planning, Bell’ Atlantic 
Allen'Adams;. Vice President, Business 
Development & Strategic Planning. DSC 
Bruce J. Becker, Vice President—Planning. 
Centel 

Harry Young: District Manager-Wireless. 
iriterconnection; Bellcore 

Bruce E; johnson; Staff Director—-Signaling. 
Telesector Resources Group, a Nynex Company. 
William Blatt, Assistant Vice President, 
Technology Planning. Northern Telecom 

Joel Engel, Vice President of Technology 
Management; Ameritech Services 

Dennis Foster, President; GTE'Mobilenet 
Nick Kauser, Senior Vice President’S Chief 
Technology Officer, McCaw Cellular 

Michael Hanson, President, Ameritech Direct 
John DeFeo; President & CEO, US: West: 
Newvector: 

Robert C Nitschke, Vice President; Client 
Services; ITN 

Raymond J, Bonelll Manager, CCS7. Network 
Services & Support; ATST Network Systems: 
Jess'Sherwood, Director of'Engineering & 
Operations) (Nivinc, emesis 
Paul'R? Zielinski; Director. of Regulatory Policy 
&:Industry Relations; Rochester Telephone: 
Richard B, Tice; Product Manager-LIDR, 
BellSouth 

Jay'Kitchen) President; National/Association 
of: Business'& Educational Radio 

Karen Shinevar, Vice President, McCaw. 
Cellular. 

Michael Warr, Technical Editor, Telephony. 
William T, Pruett, Director, Technology 
Strategy, BellSouth 

Robert G, White; District Manager, PCS 
Market Analysis, Bellcore 

Rhonda Wickham, Editor, Cellular Business 
James Butler, District Manager, CCS Product 
Management; Bellcore 

William Adler; Executive Director—Federal 
Regulatory. Pacific Telesis 

Robert Mechaley, Director, Advanced 
Technology.& Development: McCaw Cellular 
Mark W. Beckner, Senior Director—-Network 
Applications Platforms, Ameritech:Services 
Carol Wilson, Editor, Telephony. 

Don Bishop; Editor, Mobile Radio Technology 
Thomas Stroup, President. Telocator 

Fred Gaechter, NANP/Administration, Bellcore 
Donald Evans, Director, Federal Regulatory 
Affairs, MCI 

Larry Lannon, Publisher, Telephony 

Charles Mason, Washington Editor, 
Telephony 

Don Oas)Group: Product Manager SS7 
Services, GTE Telephone Operations 

Paris Burstyn, Senior Industry Analyst. 
Business Research Group 

Dennis Byrne, Executive Director, Operations 
E Engineering USTA vai 

Wayne Drews, Directoriof Strategic Business 
Development: Southwestern) Bell:Corp, 

John Rose! Executive Vice President, OPASECO. 
Jamie Solomon) Director, Technology, Archt 
tectures, CBIS) Communications Systems Group; 
Christopher Garrett; Director, Network 
Plannihg, GTE Telephone Operations 

Lonnie Smith, Product Manager. BellSouth 
Raymond Donnelly, Vice President of 
Marketing & Sales) FEN;'Inc; 

Barry K, Schwartz, Division Manager: Expert 
mental Communications Services, Bellcore 
James D; Proffitt: Director—Digital:-Transition 
& Standards, Pactel Carp: 

Dan Kranzler, President. AccessPlus 
Communications, Inc. 

Robert Maher, President. CTIA 

Barry E. Goodstadt; Principal. Telecom 
Group, Arthur:D, Little; Inc. 

Richard Harrison, Leader, Network 
Operation Forum, Exchange Carriers 
Standards Association 

Paul Hart, V.P., Technical Disciplines, USTA 
John Wickens, President, PA Consulting 
Steve Titch; News Editor, Telephony 

Jack: Harry, Director of 'Architecturaliand 
Strategic Planning; United Telecom 


N ew products 


Readers’ choice 


Of all the new products and services 
in the July issue, the ones reprinted 
here generated the most reader re- 
quests for additional information. If 
you missed them the first time, here 
is your opportunity to acquire more in- 
formation on them: Just circle the cor- 
responding Fast Fact Card number on 
the card found in the back of this is- 
sue and mail the card to us. 


High-power attenuators boast 200W rating 


High-power attenuators and loads 
from JEW Industries are rated at 
200W average and S5kW peak. The 
units require no external cooling and 
are ayailable from 0.5dB to 50dB. The 
modules include a handle for moving. 

Circle (515) on Fast Fact Card 


Multitone encoder selects discrete tone from memory 


A miniature multitone encoder per- 
mits the selection of a discrete CTCSS 
or burst tone from a custom 12- or 16- 
tone memory. The tone activates via 
a rotary encoder switch mounted on 
the board. The Communications 
Specialists versions SS-12 ND SS-16 


Tired of having your laptop computer 
on your lap? 


Try SMC’s Vehicular Mounting systems. 


™ 


Providing Solutions to Installation Challenges 


P.O. Box 1607 
Tomball, TX 77377-1607 
1-800-527-1079 
Fax (713) 259-7801 
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boards allow factory programming of 
12 to 16 tones into the EEPROM be- 
fore shipment. The encoder suits most 
panel-mount installations in base sta- 
tions and many mobiles. 

Circle (514) on Fast Fact Card 


New AOR 
Receiver 


2016 Channels. 
1 MHz to 1500 MHz 


Total Pnoo. Proigh! Propard (Express Shipping Optional) 


°499 


* Continuous coverage 

® AM. FM. wide band FM. & BFO for SSB. CW. 

* 64 Socom Banks 

* 16 Search Banks 

® [S232 port built in 

® 25 Day Satisfaction Guarantee 
Full refund uf not Satishied 

* Includes AC/DC power cord. Antenna, and 
Mounhtng Barcket 

® Sze 2 1/4°H x 5 5/8°W x6 1/2°D Wt. llb 

Se 


COMMUNICATIONS 
10707 E. 106th St. Fishers, IN 46038 
Toll Free 800-445-7717 ——x=5 


Visa c and MassterCan ‘1 eae, 
ight] Sa 


(CO 
In Indiana 317-849. 2670 FO coke Ti F AX (317)849-B794 
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Test set suits benchtop, mobile field service uses 


Model IS-MCS5OLNZ+24 coaxial 
lightning protector operates in receive- 


Headset features throat mic, 
non-occluding earmold 

The neckset headset from Television 
Equipment Associates comes with a 
non-occluding earmold. The headset 
has a throat mic that picks up voice but 
does not transmit background noise. 

Circle (373) on Fast Fact Card 


Uninterruptible power line 
spans 180W to 4,000W 


An expanded line of uninterruptible 
power systems from Tripp Lite includes 
standby battery backups from 180W to 


4,000W. The UPS line includes 

intermediate-size UL listed units, as 

well as voltage-regulated UPS systems. 
Circle (305) on Fast Fact Card 


Model 2955B radio communications 
test set features improved residual FM 
specifications that allow measurement 
of as high as 60dB receiver signal-to- 
noise ratio. The Marconi Instruments 
test set provides facilities for testing 
AM, FM and OM radios; full-duplex 
radiotelephones: POCSAG and digital 
pocket pagers; and base stations and 
repeaters. The unit suits benchtop and 
mobile field service applications. 

Circle (395) on Fast Fact Card 


only mode when the low noise amplifi- 
er is being powered up by the coax lines. 
The C band protector from PolyPhaser 
protects 24V of direct current and has 
a voltage wave ratio of less than 1.2:1. 
It comes standard with type N female 
fittings. 
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14-channel VHF portable 
meets military specs 


Model EPH 514 0A 
14-channel portable 
from Bendix/King 
Operates in the 
148MHz-to-174MHz 
range. The VHF 
hand-held features a 
100-channel-per- 
second scan rate, pro- 
grammable transmit 
power, DTMEF auto- 
matic numeric identi- 
fier, scan delay, busy 
channel lockout and 
battery-saver. The ra- 
dio may be pro- 
grammed by a PC or 
by cloning from an- 
other radio, The trans- 
ceiver meets military standard 810C and 
D, as well as EJA and U.S. Forestry Serv- 
ice shock and vibration specs. 

Circle (385) on Fast Fact Card 


Replacement batteries fit various transceivers 


Replacement batteries are available 
from W&W Associates for various radios. 

— Two replacement battery packs are 
available for Oki- 
900 cellular tele- 
phones. 

|_| Two replace- 
ment packs and a 
battery eliminator 
are available for the 
Panasonic EB-H30 
cellular phone. 

~ A replacement battery and a bat- 


tery eliminator are available for the Au- 
diovox PR-100 Prestige cellular telephone. 

-) A 7.2V, 700mAh replacement bat- 
tery is available for Nokia Mobira PT612 
cellular phone. 

C} A replacement battery and elimi- 
nator are available for Ericsson's Pock- 
et Hotline cellular telephone. 

> Models WC-500 EBP-ION 7.2V and 
700mAh battery and mode! WC-505- 
EBP-12N 12V and 700mAh battery re- 
place Alinco batteries. 

Circle (375) on Fast Fact Card 


DID trunk controller serves RCC, PCP uses 


The DID Trunk Manager enables ef- 
ficient use of input trunks, operating as 
an interface between the incoming DID 


trunks and any type of equipment re- 
quiring a telephone line input, either 
DID or DTMF. The CTI controller ac- 
cepts as many as three DID telephone 
trunks and steers each individual num- 
ber to any one of five output ports. The 
trunk controller suits RCC and PCP 
operators that want to share two or three 
DID trunks among paging, mobile in- 
terconnect and voice mail. 


Circle (352) on Fast Fact Card 
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New products 


Frequency synthesizers 
boast fast switching 


Frequency synthesizers from Anrit- 
su feature switching speeds as fast as 
Sys, depending on the control interface. 
Model MG2501A covers IMHz to 
300MHz, and model MG2502A covers 
IMHz to 600MHz. Model MG2502B 
offers front-panel operation and digital 
sweep of memory locations, as well as 
dual sweep. 

Circle (245) on Fast Fact Card 


AM-FM cellular antenna 
installs on fender 


The CMX1050 
AM-FM cellular 
power antenna 
offers 3dB gain. 
low VSWR. and 
wide bandwidth in 
its cellular mode. 
The Ora Elec- 
tronics antenna 
mounts on a yvehi- 
cle’s fender and 
features a retract- 
able design. 

Circle (493) on Fast Fact Card 
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° mi eye taut noe creases the life of NiCd batteries by a 

UHF (400 frequencies) - Pager Functions minimum of five times more than that 

-~ 900mhz 

* POCSAG Signaling Format methods. The system maintains 100% of 

* Up to 8 Address Capability 
* Vibrator Standard 
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Cellular phone mount Retrofit kits update 
comes in 4-inch version mobiles for network use 


A 4-inch cellular phone mount is 
available from PanaVise. The mount is 
available in set-screw and knob adjust- 
ment configurations. 


iF: 
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LTR AmeriCom networking retrofit 

Base station antennas kits allow existing E. F. Johnson LTR 

Soo : serics 8600 mobiles to be used on the 

Rae Sean, Penge AmeriCom network. The upgraded mo- 

biles handle roaming with automatic 

check-in; over-the-air programming and 

updates: unique ID calling; and storage 
of frequently used numbers. 

Circle (237) on Fast Fact Card 


Omni base sta- 
tion antennas 
with 2-inch fiber- 
glass radomes 
from Decibel 
Products suit 
806MHz-to- 
960MHz applica- 
tions. The 9dBd 
and 10dBd gain 
antennas feature 
maximum power 
input of 450W. 
The DB&809M 
and DB810M 
come with or 
without 3° or 6° 
uptilt or downtilt. 


Battery conditioning system 
targets consumers 


Circle (389) on Fast Fact Card 


The MC-O1 Discovery battery condi- 
tioning system is aimed at consumers for 
recharging nickel-cadmium_ batteries 
used in) Motorola 8000, 950 and 
Ultraclassie cellular telephones, as well 
as other compatible cellular telephones. 
Made by Surecharge Industries, the 
conditioning and recharging system in- 


expected by conventional charging 
the rated energy every time a battery is 


conditioned. 
Circle (307) on Fast Fact Card 
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Bicycle helmet package 
includes mic, PTT switch 


The bicyele helmet Comkit from Set- 
com includes a three-part system with 
a mic, built-in speaker and cable assem- 
bly that interfaces to a portable radio. 
The system includes a handle-bar PTT 
switch. The package casily mounts on 
a variety of bicycle helmets. 


Circle (342) on Fast Fact Card 


Repeaters, base stations 
solve heavy traffic loading 


FM base stations and repeaters oper- 


ate in the I38MHz-to-174MHz and 
406MHz-to-470MHz bands. The 
Glenayre Electronics GL8000 series 
sport a modular design and solve prob- 
lems such as heavy traffic loading, 
equipment crowded transmission sites 
and congested frequency spectrum. The 
units operates with power outputs of 
4W, 125W/ISOW and 250W in a con- 
tinuous duty cycle. 
Circle (345) on Fast Fact Card 
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Wideband receiver scans up to 35 channels per second 


The SROOI wideband recciver from 
Shinwa Communications of America 
covers 25MHz to 999,999MHz with 
continuous scanning. Features include 
scan of as many as 35 channels per sec- 
ond; programmable indicators and 
alerts; LCD: front-panel or remote con- 
trol selection of frequency and mode: 
and 200-channel memory. 

Circle (365) on Fast Fact Card 


2-channel VHF portable 
delivers 5W output 


The two-channel 
VHF portable ra- 
dio from Tekk 
boasts a low cost 
and SW output. The 
radio features ce- 
ramic tuning capa- 
citors, machined 
aluminum controls 
and an audio acces- 
sory plug. 


Circle (397) on Fast Fact Card 


SMR management software 
helps with invoicing 

The EzBilLTR SMR management 
software suits E. F. Johnson's trunking 
format and enables straightforward in- 
voices, The Genesis Group software 
automatically bills fixed charges, dis- 
patch and telephone airtime, as well as 
other items as dictated by the system 
manager. 

Circle (390) on Fast Fact Card 


Network software reduces 
public usages fees 

The RF/Compress software from RF 
Data reduces network usage fees on 
public networks and increases through- 
put on public and private networks. The 
software's compression routine enables 
effective data transmission. 

Circle (374) on Fast Fact Card 


Replacement batteries 
fit Motorola radios 


NiCd replacement bat- 
teries are available from 
JaBro Batteries for Mo- 
torola MT1000 radios. 
The batteries are dark 
gray at 9.6V. Model 
JB4822 and JB4824 re- 
place Motorola NTN4822 
and NTN4824 respective- 
ly. The JB4868, JB4869 
and JB5447 replace 
NTN4868, NTN4869 and 
NTN5447 respectively. 
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JB4824 


NUMERIC 


uniden 


* VHF, UHF, 900 MHZ 


* POCSAG signalling format 

* Holds up to 16 messages 

¢ 128 Character memory 

* Selective message delete 

* Uses one “AA” alkaline battery 


AVA P INTERNATIONAL, INC. DALLAS, TEXAS 
ee er ea ee 


P.O. Box 550999 


Dallas, TX 75355-0999 


COMMUNICATIONS DIVISION 


Wats 800-527-9366 FAX # (214) 278-5981 
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High Profile 
Revenue 
Generator by 


WESTERN 
TOWERS 


Custom Built Towers for 
Land Mobile, Microwave, 
Broadcast, CATV, 
Wireless Cable. 


¢48 Top Mount 
Antenna Positions 
e920 Square Foot 
Top Platform 
¢Self Supporting 
Guyed Towers, 
Monopoles 
<« Model 9600 WHTG 
Tinton Falls, NJ 
WESTERN TOWERS 


324 W. 26th Street 
San Angelo, TX 76903 


1-800-622-6539 
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New products 


Programmable portables 
boast switchable output 

The MX series FM portables from Mid- 
land LMR feature 5W output power 
that is switchable to 2W. VHF mod- 
el 70-I45MX cov- 
ers 138MHz to 
174MHz in three 
frequency ranges. 
Model 70-245MX 
UHF portable coy- 
ers 406MHz to 
512MHz in four fre- 
quency ranges. The 
hand-held models 
are programmable 
for as many as 16 
channels and meet 
military standard 
810C and DP. Intrin- 
sically safe models 
are available. 


Circle (281) on Fast Fact Card 


TDD module i: 
in 9-1-1 console 


uns 


ZETRONM) —_ wove 3030 PSAP Too 


1-1, FIRE DEP 
PLEASE HOLD. 


Model 3030 telecommunications de- 
vice for the deaf (TDD) mounts inside 
a 9-I-l console for public safety dis- 
patching. The module is compatible 
with shared TDD and voice lines and 
available from Zetron. 

Circle (382) on Fast Fact Card py 


PROVEN PERFORMERS - ECONOMY PRICED 


Rural Telephone System 
Provides Wireless 


Phone Service 


DATA SIGNAL, nc 


Automatic Morse Code 
Identifier and Site Monitor 


19° 4M-700 


Microcomputer-controlled and totally field program- 
mable, including the ID and all timing parameters. 
Provides inhibit inputs and an inhibit-release delay 
to prevent traffic interference. Meets all FCC re- 
quirements. The site monitor feature enables up to 
six site functions to be continuously monitored and 
to provide status information to a remote decoder. 


Model ID/SM-700 $159.00 


Low-cost alter- 
native to wire- 
line service. 


SW (ORCA EMT CTR MONTE 


Provides full-duplex remote telephone 
service compatible with DTMF or rotary 
exchanges. The remote terminal provides 
ring voltage to activate any standard tele- 


phone set bell. 
repeater system. 


Model RTS-25 $499.00 


DATA 
SIGNAL 


INCORPORATED 


Plugs into virtually any 


2403 Commerce Lane ___ Telephone: 912-883-4703 
Albany, Georgia 31708 Toll Free: 800-652-9296 
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iterature 


Catalog lists antenna equipment 


Base antennas; cables and connectors: 
cavities and filters; duplexers; transmit- 
ter combiners; receiver multicouplers; 
Sentry 8000 monitors; WHF, UHF, 
800MHz and 900MHz RF power am- 
plifiers: and fiber optic signal distribu- 


tion systems are included in Decibel 
Products’ Catalog 23. The 224-page 
publication has sections on applications 
and engineering including systems de- 
sign and radiation management infor- 
mation. 


Circle (401) on Fast Fact Card 


Handbook explains grounding connections 


How to make and inspect Cadweld 
grounding connections is detailed in the 
pocket-size handbook from Erico Prod- 
ucts. “'Installer’s and Inspector's Guide 


for Cadweld Electrical Connections” 
describes inspection techniques for 
qualifying connections in the field. A 
troubleshooting section is included. 


Circle (404) on Fast Fact Card 


Directory provides antenna tower sites 


Fryer’s Site Guide lists more than 
50,000 antenna tower sites nationwide. 
The six-volume directory includes 
maps, cross-reference indexes and 
editorial information to assist readers in 
making site selection. The guide by 
Dean Brothers Publishing includes 


Catalog features 
telemetry products 

Transmitters, receivers, RF modems, 
synthesizers and turnkey telemetry sub- 
systems are described in NCI Systems’ 
catalog. The products can be designed 
for 25MHz-to-20GHz standard config- 
urations or custom subsystems for spe- 
cific applications. 

Circle (208) on Fast Fact Card 


and repeat interval ... 


latitude, longitude, above ground level, 
above mean sea level] and phone num- 
bers for active sites. 

Circle (406) on Fast Fact Card 


Brochure details 
UPS systems 

On-line. standby, ac line regulated, 
network and special application systems 
are detailed in Tripp Lite’s UPS sys- 
tems brochure. The eight-page publica- 
tion lists product lines and technical 
specifications. 

Circle (403) on Fast Fact Card 


Brochure describes 
neckset headset 

Neckset headsets for use with two- 
way portable radios for fire entry and 
Hazmat applications are described in 
Television Equipment Associates’ 
brochure. The neckset consists of a 
throat mic and non-occluding earmold 
for the receive signal. 

Circle (213) on Fast Fact Card 


for details. 


INTERFERENCE LOCATION 


* 50 to 1000 MHZ 
* Stuck Microphones 
* Cable TV Leaks 
* Jammed Repeaters 
& Cell Sites 


e DOPPLER SYSTEMS, INC. 


New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio 
direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available 
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write 


PO. Box 31819 
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all in a rugged miniaturized design. For 


complete details on the Model 813A, contact Securitron i 


(408) 263-6434 


Securitron Company « P.O. Box 32145, San Jose,Califon 
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Model 813A 


Now there is a compact, affordable Morse code identifier that's 
perfect for Common Carrier, Maritime, Aviation, Land and Amateur 
radio identification. Introducing the Securitron Model 813A. 

The Model 813A features multi-mode operation, field replaceable 
memory, adjustable audio and programmable code speed, tone 
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F eedback 


Radios become ‘more difficult’ to service 


Radios are becoming more difficult to 
service, according to 80.6% of the 
respondents to the August 1991 “What 
Do You Think?” questionnaire. Surface- 
mount devices (SMDs) and unique de- 
signs that vary from manufacturer to 
manufacturer contribute to the service 
difficulty. 

Technicians cite reasons for service 
problems and challenges: 

e “SMDs are hard to find and expen- 
sive. The equipment to fix them is ex- 
pensive as well.” 

* “Some components are impossible 
to replace without expensive soldering 
stations.” 

® “Technology is out pacing the aver- 
age repairman’s ability to stay abreast.” 

e “Tt is easy to damage circuitry 
through handling.” 

© “We have mostly older technicians. 
Older technicians have poorer eyesight.” 

* “We are becoming board changers, 
not technicians.” 

¢ “Due to SMDs’ size, delicacy and 
similarities of package, repair is physi- 
cally more difficult.” 

* “More micro-sized parts are touchy 
to work with.” 

Some repairs require manufacturer 
intervention—sending radios back to the 
manufacturer—according to respon- 
dents. Statistics show that 58.1% report 
less than 10% of repairs are sent back 
to the manufacturer, with 25.8 % indicat- 
ing 10% to 25% of repairs require man- 
ufacturer assistance. 


The cost of repair sometimes is more 
expensive than providing a user with a 
new unit, according to 51.6% of the 
respondents, while 41.9% disagree. 
Comments include: 

¢ “A lot of radios are priced and 
service costs are priced such that they 
are becoming throw-away technology.” 


Radio design trends 


Multilayer boards 
SMD components 


Computer-programmed 
radios 


Micro-miniaturization 


‘Super chips’ 


Non-generic parts 
More functions 

Closer pe components 
Data applications 
More plugs 

Modular design 


¢ “A $195 or less product’s cost fig- 
ure and shop rates approaching $100 per 
hour do not compute.” 

* “In some cases it is cheaper to buy 
new equipment, and sometimes repair 
is as simple as a bad solder joint. I have 
found many repairs to be nothing more 


than poor solder connections that should 
have been caught at the manufacturer’s 
quality control] department.” 

* “1% to 2% are uneconomical to re- 
pair. If replacement parts keep going up 
as units get cheaper, this percentage will 
increase.” 

e “Almost all repairs are cheaper 
than a new radio.” 

* “Most repairs are done under $50 
vs. $150 to $400 for a new radio.” 

A trend away from dealers servicing 
radios continues, according to 69.4% of 
the respondents. Readers outline some 
of the reasons for this trend: 

¢ “Companies are designing equip- 
ment to require manufacturer involve- 
ment in repair.” 

* “It is cheaper than to stock all the 
special parts and tools.” 

¢ “The manufacturer has equipment 
for diagnostics.” 

¢ “Small dealers cannot keep up with 
the technology.” 

¢ “Modular design and bad service 
information—some manufacturers will 
not send service information.” 

* “Radios have no test points, poor 
manuals and integrated circuits do too 
many functions.” 

© “We cannot afford the new type of 
test equipment that is needed, and not 
too many technicians now know how to 
service the newer units.” 


Repair challenges 
Technicians face difficult servicing 


Propagation analysis software for your PC gives you the fast, easy, economival way to see 


Features: 


the sites for your transmitting antenna without leaving your computer. 


* Programs RPATH “ and SHDMAP *“ for point-to-point and area-wide 
propagation analysis including terrain obstacle loss. 


* Multi-color 2-D and 3-D plots of field strengths, received power 
levels, and terrain elevations on your VGA screen or plotter 


* Effective for FM and TV broadcast, paging, cellular, two-way 
radio, MMDS, SMR, PCN and microwave. 


* 3 and 30 are second terfain databases for the 


accessing a variety of international 


terrain datahases, 


Send for our free brochure today. 


3-D Plot of field serength 


EDX ENGINEERING, INC. 


PO. Box 1547, Eugene, OR 97440, 503°345-0019 
FAX 503 345-8145 
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challenges. These include: 

¢ “Circuit boards piggy-back and 
smaller switch solder joints.” 

* “Disassembly to the point of locat- 
ing the part to be replaced. Also, pow- 
er on testing with the radio apart.” 

* “Finding the problem quickly to 
keep the repair cost reasonable.’ 

* “Getting it to function normally 
when it is opened for service.” 

¢ “Finding test points and accessing 
them with proper probes and physical- 
ly replacing defective parts.” 

¢ “Being able to service the unser- 
viccable.” 

® “Physical access to the trouble 
area, Component replacement of flim- 
sy circuit boards or mylar film.” 

* “Replacing components without 
causing heat damage. Accessing com- 
ponents in operating position. A radio 
spread on the bench operates different- 
ly than when it is assembled.” 

* “Tracing the problem down to a 
specific part in microprocessor-based 
radios,” 

¢ “The most difficult; Telling a cus- 
tomer a unit's repair is not worth it. 
Thus losing an income, rather than sell- 
ing the job at all costs.” 

¢ “To replace components on mul- 
tilayered boards and not damage the 
board, and access to troubleshoot— 
compact and sealed up.” 

© “Weird little intermittent things that 
cannot be isolated without spending 
several hours trying to catch them.” 


Design trends 

Design trends technicians foresee that 
will cause servicing problems in the fu- 
ture include: 

¢ “Boards that unplug from cach oth- 
er and require specialized, non-supplied 
jumpers.” 

e¢ “Closer printed circuit boards— 
solder runs too close for repair.” 

¢ “Further miniaturization.” 

e “High-density packaging.” 

¢ “Lack of specialized data analyz- 
ers needed to troubleshoot central 
processing units (CPUs) in new prod- 
ucts. Excessively complicated equip- 
ment as compared to older solid-state 
equipment which was reliable and 
simple.” 

* “Modifications not recorded on 
unit schematics.” 

¢ “Microprocessors and their ex- 


posure to the hostile environment of a 
mobile, i.e. temperature extremes, 
vibration, vehicle electrical systems.” 

© “Computer-programmed radios.” 

* “Data applications.” 

¢ “Highly concentrated and populat- 
ed circuit boards—multilevel boards en- 
sure difficulty.” 

¢ “Micro-miniaturization.” 

© “More integration and microproc- 


essors make more features and more 
problems.” 

© “More ‘super chips’ and more 
surface-mount technology. More use of 
non-generic parts.” 


e “Surface-mount and modular 
design.” 

* “More functions in smaller 
packages.” 


5 


OFF-LINE, AND THERE WHEN YOU NEEDIT... 


FIRST TRUE BACKUP 
PREAMBPLIFIER, 


TOWER MOUNTED PREAMPLIFIER/ 
RECEIVER MULTICOUPLER SYSTEMS 


US. Pat * 4.565.972 


SYSTEMS IN 
RANGES FROM 
450 TO 960 MHz 


Tower Preamp Test Catite 


i Transmission Line 


TRUNKING, 
CELLULAR, 
GSM AND NMT 


Sensitivity improvement of 5 dB average 

Optional tower preamp test system 

High intercept points for reduced IM susceptibility 
Versions with specific rejection of cellular band 
Modular expansion of 4 to 32 or 12 to 192 channels 


Write for: 


BROCHURE NO. C1061 and 


“SYSTEM IMPROVEMENT ANALYSIS” {Lit. #D2004) 


MULTICOUPLER SYSTEMS « SIGNAL BOOSTER SYSTEMS 
DUPLEXERS - CAVITY FILTERS » RF SYSTEM PRODUCTS 


SYSTEMS 
~ WG. 4 TX RX SYSTEMS INC, 8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14006 
IN : ZJ TELEPHONE 716-549-4700 FAX 716-549-4772 [24 HRS.) 
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Lepage 


are sprouting up 
all over North America 
i f to i 


Available up to 96’, TITAN self-support 
towers offer an unbeatable combination of 
quality and versatility at a price that makes 

them an outstanding value. 


TRYLON 


MANUFACTURING CO, LTO 
P.O. BOX 186. 21 HOWARD AVE. ELMIRA ONT, CANADA N38 226 
TEL (519) 669-5421 FAX (519) 669-8912 
Circle (82) on Fast Fact Card 


Cellular carrier info... 
as close as your computer! 


THE MSA/RSA DATABASE 


The same information you have come to rely on in 
Cellular Business magazine's “Calling All Carriers® in the 
May issue is now available on computer diskette. This 
directory includes carrier names, addresses, telephone 
numbers and fax numbers (when available) of the 306 
metropolitan statistical areas (MSAs) and 428 rural service 
areas (RSAs). The directory is available in ASCII format 
so that it can be adapted to any computer program. 
Complete on one diskette 


EACH DISKETTE 
COSTS ONLY 
$25 


Call 800-543-7771 to order, or mail us this form. 


Cellular Business Products 
Attn: Joan Jackson 

P.O. Box 12901 

Overland Park, KS 66282-2901 


Please send ___ copylies) of the Database @ $25 


S Enclosed Outerie Neate nears aig St 4 
Name 

Company 

Street (No P.O. Boxes) 
City 


State 
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P eople 


Connors Gillette Seciniaz 


Dennis C. Connors advances from director of market- 
ing to vice president of marketing for Ericsson GE Mobile 
Communications’ Land Mobile Radio business, Lynchburg, 
VA. 


Marlin R. Gillette leaves Calspan, a division of Irvin 
Industries, Buffalo, NY, as an engineer to join Sti-Co, Or- 
chard Park, NY, as product development engineer. 


Laurent Seciniaz joins Andrew, Orland Park, IL, as vice 
president of communications products sales. 


Promotions at Avtee. Gilbert. SC: 

Jim Brigman advances from software development man- 
ager to research and development manager. 

Don Rash moves up from systems engineer to technical 
support manager. 

Darryl Mast advances from manager of quality control 
to manager of manufacturing. 


Gerard P. Dennehy, a consultant to the board of direc- 
tors, Coded Communications, Carlsbad, CA, becomes vice 
chairman. Dennehy replaces Robert L. Hillman, who be- 
comes director of new business. 


Stephen Hawthorne Icaves Telefind, Coral Gables, FL. 
as a sales representative to join Radio Call, Melville, NY, 
as director of messaging sales for alphanumeric paging. 


Lester Cushman, founder of Cushcraft, Manchester, 
NH, died Nov. 12, 1991. 


Walt Henry, co-founder of Henry Radio, Anaheim, CA, 
died Dec. 1, 1991. 


Bill Vogel, president of CSC, Birmingham, AL, died Dec. 
13, 1991. 


C alendar 


March 


9-10—AMTEX °92, the American Mobile Telecommunications Associa- 
tion’s Marketing & Technology Conference and Exposition, Tampa. FL. 
Contact: 202-331-7773, 


29-April I—Energy Telecommunications and Electrical Association "92, 
Dallas Convention Center, Dallas. Contact: 214-235-0655. 


April 
12-15—North Central Regional Conference Associated Public-Safety 


Communications Officers Meeting, Pheasant Run Resort and Conven- 
tion Center, St. Charles, IL, Contact: T.G. Mieure, 708-244-8640. 


May 


7-9—1992 Annual Mobile Communications Conference, Westin ANA 
Hotel and Resort, Washington, DC. Contact; National Association of Busi- 
ness and Educational Radio, 800-759-0300. 


li-13—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Hyatt Regency, Denver. Contact: John Tary, 303- 
452-G6ll1. ext. 443. 


13-15—Radiocomm Annual Convention, Montreal. Contact: Lisa La Prai- 
rie, 613-233-4888. 


17-20—East Coast Regional Conference Associated Public-Safety Com- 
munications Officers Meeting, Lancaster Host Resort, Lancaster, PA, 
Contact: James Giannini, 215-631-6500, is, 


S@ nic 


Sound Technology 
Working for You 


SONIC Helmet Kits allow Hands 
Free Communications forthe £ 
helmeted officer; riding a 
motorcycle, mounted on 
horseback, or dressed in full 
riot gear. 

SONIC Helmet Kits fit existing 
helmets with no modifica- 
tions required and interface 
with today's most popular 
radios. 


CALL OR FAX 

FOR MORE 
INFORMATION ON 
SONIC PRODUCTS 


Sonic Communications Inc. 

4 Colonial Center Box 287 

New Ipswich N.H. 03071 USA 

Tel: 603-878 1944 Fax: 603-878 1773 


val i= ACH 


Circle (84) on Fast Fact Card 


Third gener. 
e ure 


F SIGNAL 
PROPAGATION 
Se Seo SYSTEMS 
615-C Wheat Lane’* Wood:Dale, IL 6019) \ULSIA. 
(800) :323-3757¥. Fax (708), 616215) 18 : 


We stock more 

quality top-grain 

leather cases 

than anyone else 

in the Industry. 

Our manufacturing 

techniques match 

the advanced 

specifications of the 

latest in Portable 

Radio, Pager or 

Cellular models. | 
m@ Immediate delivery from large inventory. {S$ 
@ Two day delivery on set up orders. 

@ Logo imprinting. @ Low pricing. 


if you're not getting this kind of service 
... call today. 


Your one-call supplier BEE Electronics, Inc. 


for Hard Protection 2655 Gardner Road. Broadview, IL. 60153 
and Soft Leather Cases. Toll Free:800/336-3115 Fax:800/345-2091 


Circle (76) on Fast Fact Card 
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rofessional services 


THE PORTABLE DEPOT... | 
SPECIALIZING IM GENERAL ELECTRIC PORTABLE STAVICE 
* FACTORY TRAINED TECHNICIANS « 
*SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE « 
* PUBLIC SERVICE TRUNKING = 
* VOICE GUARD CERTIFIED « 
«= MPD, MPA.TPX, PCS AND ALL CURRENT PRODUCTS « 


Route 2, Box 338C » Lynchburg VA 24501 
804-237-3427 


ALAN S. TILLES 
ATTORNEY AT LAW 


MEYER. FALLER, WEISMAN AND ROSENBERG. PC. 
4400 JENIFER STREET. iW 1202) 362.1100 
WASHINGTON. BC 20015 FAX (202) 362-9818 


FREDERICK G. GRIFFIN, P.C. 
3220 WATERLICK ROAD 
LYNCHBURG. YA 24502 

TEL (004 )237-2044/FAX: (8041297 -6063 


NATIONWIDE COMMUNICATIONS CONSULTING 
MOBILE RADIO, WICROWAVYE, 9-1-1 
CAD. PAGING, LAN 
DISPATCH COMMUNICATIONS CENTERS 
MULTI SITE PROPAGATION ANALYSIS 


OMNICOM, Inc. 


EVVUNICAT ONS ¢ NGINEE NG 


GENE A BUZZ! 


(S17) 381.3252 
fol G 


hv. Janus Couns 
Presiaen’ 


Guans & Evans woseciates, Ine. 


Communications Consultants 


2803 Scuinwood Onve 
East Lansing, Mi 46823 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 
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GE PORTABLE SERVICE 
¢ FAST TURN 
® WARRANTY 
© $37.00 hr /2 br. MAX 
* PARTS GE LIST 
®* RETURN UPS PAID 
Smith Communications Service 
2121 Parrish Ave., Owensboro, KY 42301 


502-683-0936 = I~ 


FP 
INL. 


Telecommunication & Information 
Science Division 
Mublic Safety, Transit, Govertnent & Iratastry 
CORPORATE OFFICE 


140] McCormick Drive 
Landover, Maryland 20785 


(302) 925-9400 
(BOO) 288-1-SFA 
Fax (301) 925-8612 


Donald P. Nowak 
Manager 


Invest your 
Advertising Dollars 
where your Prospects 
Invest their Time... 


MOBILE RADIO 
TECHNOLOGY 


Ret] 


RAYMOND C. TROTT. PE 
PRESIDENT 


RAYMOND C. TROTT 
CONSULTING ENGINEERS, INC. 
1425 GALENWAY ORIVE SUITE 350 
minG, Texas 75028 

7.4580 191! 


LAND MOBILE MUCH OWAVE COMMUNICATIONS SYSTEMS 


Jtuart 


LANO MOBILE CONSULTANT 


2417 NEWTON ST 
VIENNA WA 72180 
170% 281.3808 


Foe CA 
K883540 


GET THE EDGE 
OVER YOUR COMPETITOR 
ADVERTISE IN 
MOBILE RADIO TECHNOLOGY 

CLASSIFIEDS 


Call Carla Gamino at 
303-762-1249 Fax 303-762-0069 


TECHNICAL 

6 0 

PORTA TECH SERVICE, INC. 
1106 Laxton Roac e@ Lynchburg VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
® Current Product Lines 
*@ Voice Guard Cenied 
TECHNICIANS @ Public Service Trunking 
FOR QUALITY SERVICE §=@ Surtace Moun! Technology 


(804) 239-3049 


FACTORY TRAINED 


(s —=—_ 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


PO, Box 884 
Montgomery, TX 77356 


Ph (409) 888-3200 
Fax (409) 588-4494 


Communications Technology Associates 


A dienscon af Haves, Seay, Mattern & Matteo. tne 


PLANNING AND DESIGH: PLUS: 

* 2-Way Radio * Complete ABE Sorvices 
° Ww & F/O * Bldgs, Towers, Pwr Sys 
© CAD/MDT/AVL/Paging * Structural Engineering 


CTA: see 


VO How AS pU 
Vy tibia. Versi 2d Sed 


MCCON 


Mobile Communications Consulting 
5 KR McConoughey PE 
Principal 


13017 Chestnut Oak Drive 


Ganhersburg M4D 20K7# GOL, Gb Abe 


YOUR CARD HERE 


reaches 43,230* prospects 
for as low as $76 per insertion. 
Call Carla Gamino 
303-762-1249 
FAX 303-762-0069 


*Baxter Research Corporation 


COMMUNICATIONS CONSULTING SERVICES 


: 


10 Woodbridge Center Drive COMMUNICATIONS 
Woodbridge, NJ 07095 CONSULTANTS, INC, 
(808) 636-6970 
Toll-Free: (800) 247-4796 » FAX:(908} 696-7260 


Offices in: Albany. NY, Alexandria, VA. Boston, MA Dutra, Mt 
Ti. Lauderdale. FL, ttonolulu, HI. Houston, TX, Phoenix Az. 
Richmond. Va San Giega CA London England 


| lassified 


Advartising rates in Mobile Radio Technology's Clas- 
sified Section are $69.00 per column inch, per insertion, 
with frequency discounts available. There is a one inch 
minimum, 

Ads larger than one inch are sized in ¥4-inch incre- 
ments and billed accordingly, as determined by total size 
of the ad, including ruled borders and rounded up to 
the nearest Y% inch, 

Blind box ads (replies sent to MAT for forwarding) are 
$30.00 and Fast Fact reader service numbers are avail- 
able for $25.00 per service, per insertion, to cover 
Processing and handling costs. 

Optional color, determined by MRT on an issue-by- 
issue basis, is avallable at $150 per insertion. 

A prepayment discount of 5% ts avallable for all 6x 
or larger frequency classified advertisers who prepay 
their full 12 month schedule. 

No agency discounts are allowed for classified adver- 
tising. 

Cantact Carla Gamino at (303) 762-1249 or fax (303} 
762-0069 to place your classified ad. Or send your ad- 
vertising materials and order to Lisa Cunningham, Mo- 
bila Radio Technology, Classified Advertising Depart- 
ment, 9221 Quivira Ad., Overland Park, KS 66215. 


Help wanted 


Are you a experienced Two Way 
technician that likes to do some- 
thing different every day? Well we 
have just the job for you. Must 
have at least five years experience 


on the bench or field work. Please 
send your resume to: 


Two Way Radio Service, Inc. 


418 North Conwell 
Casper, WY 82601 


Equipment for sale 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty, or ‘‘as is’’. 


(303) 337-4811 
FAX (303) 337-3084 


SWEPT SWR MEASUREMENTS 
The Easy Way! 

Uses modern return loss bridge method. 
Highly directive: long cable runs no problem. 
Low cost: 5-1000MHz, 45 dB $329.00. 
Interested??,..See ad on page 69. Free applica- 
tion note: "Swept SWRA Techniques” 
Call: (316) 942-5100 for catalog & ap note! 


USED 2-WAY RADIOS 
Call Sid Cohen 

at AIR COMM—Phoenix, AZ 
602)275-4505 « Fax (602)275-4555 
% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘‘Systems 90'’ con- 
trol heads, PL and paging reeds, channel ele- 
_ ments. Cash quotations made for 
aye purchase of above equipment. 
COMM 4614 E. McDowell Rd. 
Phoenix, AZ 85008 


ARE 


Trade Magazine 
Technical Editor 


Expansion has created excellent oppor- 
tunity for cellular/RF expert to work 
on top technical publication in cellu- 
lar field. Will write articles on techni- 
cal aspects of cellular business, edit 
materials from outside authors and 
manufacturers, and offer technical as- 
sistance and expertise to other publi- 
cations within group. Must have under- 
standing of mathematics and technical 
graphics sufficient to handle the cel- 
lular radio subject matter covered. 
Technical degree preferred. Send com- 
plete resume and salary requirements 
to: Mobile Radio Technology, P.O. Box 
12901, Dept. 916, Overland Park, KS 
66282. EOE M/F/H 


Help wanted 


CELLULAR 
OPPORTUNITIES 


National openings for experienced 
Cell Site Techs, Switch Tech, and 
other TECHNICAL PERSONNEL 
at all levels within Cellular Commu- 
nications, Locations in a number of 
markets. 


LAWRENCE PERSONNEL 


King of Prussia, PA 19406 @ 


215-783-5400; 215-783-6008 (FAX) 
COMMUNICATIONS RECRUITMENT SINCE 1957. 


1000 Valley Forge Circle 


PAGER TECHNICIAN 


Experience on Motorola and NEC needed. Sal- 
ary commensurate with experience. Full 
benefits. Send resume and salary history to: 
McManus Communications 
400 North 5th Street 
Blytheville, AR 72315 
501-763-6250 


Equipment for sale Equipment for sale 


WE BUY AND SELL USED MOTOROLA 
AND GE FM TWO-WAY RADIOS 
1 MSF5000 APTA,, 900MHz, C65GFB7206AT 
231 GE CORONA, 800MHz TRUNKED MOBILES 
45 GE MARK V, 800MHZ TRUNKED PORTABLES 
27 MICOR, 800MHz CONVENTIONAL, T45RTA6OOO 
2 MSFS5000 APTAS, 460MHz, C74CX87106BT 
(DVP) 
2 MICOR RPTRS, 460MHz, C64RXB3106AT (DVP) 
1 MICOR COMM. APTR., 460MHz, Cé4ACB3105T 
12 SYNTOR. 460MHz, T74SRA3D00 
30 MICOA, 460MHz, T74ATA3O0O 
12 MOSTAR, 460MHz, D44TZA7D00 
25 MT500, 460MHz, H34BBU3110 
1 MICOR BASE, 173MHz.893RCB3105 
1 MICOR Base, 163MHz, C73RTB1105 
10 MAXAR 80, 173MHz, D43TSA3000 
30 MX350, 165MHz, H43AXU3120 (DVP) 
1 MICOR BASE. 165MHz, C53RXB3126AC (DVP) 
1 MICOR Base. 155MHz, C73RTB3145 
5 CONSOLETTE BASES, 153MHz. L43B8B3000 
28 MITREK. 153MHz, T83JJA3000 
185 MICOR, 153MHz, T73RTN3100 
22 MT500. 155MHz, H33BBB3184 
1 MICOR PURC BASE, 72MH2, C72JZB6106 


SCHAEFER RADIO CO. 
1301 Grant © Box 395 » Denver, IA 50622 
(319) 984-6115 or FAX (319) 994-6220 


REPEATERS FOR SALE 


Mot. MSFS000, UHF, MINT 
110/85 Watts Cont. Duty. 


w/TONE REMOTE! 
800-231-0103 949/05. 
STANDARD HX400 
® 25 Channel VHF Portable 
¢ Scan wiPriority, LCD 
* Rapid Charger & Battery 


e Programmed at NO CHARGE! 
e Used - Good Condition 


ONLY $299! 


VersaTel 


1-800-456-5548 Fax 307-266-3010 


WHY SETTLE FOR ANYTHING LESS 
New Motorola and NEC Pagers (aaa 


One cail can get it all. 
¢ Competitive Prices 
e Quantity Discounts 
e Many Types Available 


BRAVO 


Also available: 

¢ Reconditioned Pagers 
e Recrystal code plugs 
e Refurb Kits 

¢ Batteries 

* Parts 


WE BUY PAGERS 


IDP5000 
New Lower Prices on 
NEC Pagers 
McManus Communications 
400 N. 5th 
Blytheville, AR 72315 
501-763-6250 
FAX: 501-763-6533 
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LOOK WHAT PRIMUS HAS IN STOCK FOR SAME DAY SHIPMENT TO YOU... 


KPolyPhaser:J 


LIGHTNING/EMP and 
GROUNDING SOLUTIONS... 
primus 


ELECTRONICS CORPORATION 
800-435-1636 (IL) 800-892-1413 FAX 800-767-7605 


Circle (97) on Fast Fact Card 


UNIDEN AMH300 ==] “CONFUSED” 


...TO KEEP YOU 
COMMUNICATING 


Used-Like new condition ABOUT WHAT LABEL COMPANY TO CHOOSE? 
companies recommenced and used by the 
VHF 148-174 MHz ee emer oN ne 
Underdash mounting 
Complete wiall accessories PAGER - TWO-WAY - CELLULAR - AND MORE! 
Clean-A-Page (label remover & cleaner). 
Anchor Graphics 
VersaTel Sy Suns tits Gore 
214-242-0439 * FAX 214-242-0959 
1-800-456-5548 Fax 307-266-3010 | | (=i) erence for anything 
ULTRA-COM 96 
BIG SYSTEM 
PERFORMANCE 
DYNAMIC 
MICROPROCESSOR 
— CONTROL 
MULTI-FORMAT PAGING 
PERSONNEL VEHICLE 
STATUS 
G-STAR INTERFACE 


2 channel. Xtal controlled We are one of the oldest pager label 

the label that you need to your specifications. 
$125 ea. 

1467 LeMay, Suite 111 * Carrollton, TX 75007 
LOW PRICE 
PROGRAMMABILITY 
MANAGEMENT REPORTS 
E-911 COMPATIBILITY 


Desktop dispatch console 
expands to 16 channels 


MODULAR COMMUNICATION 
SYSTEMS 


13309 SATICOY ST. 
NORTH HOLLYWOOD, CA 91605 
TEL. 903-860-3660 FAX 903-860-3658 
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Equipment for sale 


MOTOROLA TRUNKED RADIO HEADQUARTERS 
MUTRIEES & eee 800 MHZ TRUNKED 
MOSTAR $395.00 
TT MOSTAR 15 SYS’TEL ATM $495.00 
ATT MAXTRAC 10 SYS) B7 $695.00 
WATT SYNTOR x2—x3 $250.00 
WATT SYNTOR « 15 S¥S/15 SUB/CONY $995.00 
WATT PP1000 OR P $995.00 
; WATT MTX800 WICH E $645.00 
2 WATT MTX810 SUB CHARGER $745.00 
1 WATT STX 15 § RAPID CHARGER $695.00 
3 WATT STX 15 SYS W RAPID CHARGER $995.00 
MOBILES & PORTABLES 900 MHZ TRUNKED 
12W 82 MAXTRAC $595.00 
12W & 30W B2-B5-87 SPECTAA FROM $695.00 
2W MTX900 B39 & 84 6 SYS SUB EAOM $795.00 
CONVENTIONAL RADIDS 
110 WATT MITREK VHF AF PL $595.00 
100 WATT MITREK UHF PI $595.00 
30 WATT MITREK UHF 4F PL/DPL $245.00 
35 WATT MITREK 800 MHZ 4F PL $275.00 
30 WATT SPECTRA 900 MIiZ 85 $745.00 
WATT MAXTRAC 2F 30-36 MZ $425.00 
4 WETT HT440 / 2 WATT MTSO00 /5W H790 $195.00 
T KTBDO VHF 6F RAPID CHARGER $445.00 
MAXTRAC 16F UHF SCAN $495.00 
MAXTRAC 2F Vier $445.00 
MSF5000 DUP ATI TEST PAN $4,995 00 


$59500 ° 


$150 00 * 
APID CHARGER $195.00 * 
AIvDVe NEW Ih 90x $995.00 ° 
NEDYP WCHARGER $1495.00 ° 
GEA $129500 ° 

3995.00 ° 
$2,500 00 ° 


WE BUY STX-MTX-MAXTAAC-MITREK-M7 1000-SABER 
SYNTOR 9000-MOSTAR-MSR2000-MSF5000-SPECTRA 


RADIO EXPRESS 703-266-1928 FAX 703-830-8710 


@ Repeater Identifiers 

@ Site Alarms 

@ Kemote Telemetry 

@ Weather Stations 

@ Multiple Languages 

@ Emergency 
Announcements 


DataVoice - DV-64 

Add a Recorded Natural Voice to your 
system or equipment. Voice vocabularies con- 
sisting of over 100 words or multiple phrases 
up to 1 minute in a Natural Voice is saved in 
Non-Volatile E-Prom memory. (If power is re- 
maved the recordings will not be lost), We'll 
record your message(s} in a male or female 
voice - OF - you Can record the library by using 
the optional SDS-1000 development board on 
an IBM or compatible computer. 

8 ohm Audio output 


Parallel input word 
select 600 ohin Audio 
500 ma keyline output output 


32 Kb sampling rate 
Multiple modes 
Seleetable timing 


+9y to +14y supply 
Size: 4.00" x 4.25" 
Connectors included 


Several different models available 


Palomar Telecom, Inc. 


300 Enterprise St., Suite E - Eseondide, Ca. 92025 


(619) 746-7998 © Fax (619) 746-1610 


MOTOROLA 


RECONDITIONED RADIOS 
HUNDREDS IN STOCK 


@ 800-231-0103 ®, 


CALIFORNIA RADIO 


Equipment for sale 


Antenna Farm 
11500 W. 90th St. *« Overland Park, Kansas 66214 
913-492-6212 FAX 913-492-2948 


DB 432, 450: 


DECIBEL we 470 MHz, BB fee 
as Se, 3: | pain ; 


rv 


International (USA) 


. i 1B 436, 406- 
» Quality Products 512 MHlz, 


LOdB gain 


O PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


@ Recrystalled 
B@ Compensated 
B Complete Elements 


*DB 806, 806-960 MHz, 6dB gain file 
*DB 809, 806-960 MHz, 9dB gain en » Competitive Prices 
*OB 810, 800-960 MHz, 10dB gain >» Shipped Same Day 


1-8S00- 255- 6222 
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SITE MANAGER SYSTEM / BC100 SITE MONITOR 


8 analog inpuls ¢ 8 digital inputs * 8 out 
User set-up to monitor 1 to 8 transmitters 
DTMF/FSK/RS-485 
Unused inputs may monitor temperature, AC, etc. 
Dial-Up phone ¢ Radio * Wire pair 
Host software for PC or compatible/RS232 from host computer, 
Operator may: 
« Set Hi/Lo Analog Limits 
* EN/OIS any analog/digital in or entire unit =. 
¢ Turn on/off the 8 controlled outputs 
* interrogate site 
* Assign plain language names & units 
7. Automatically reports alarms to host computer 
8. Easily expanded to 255 units max. Add capability when needed. 


23 N. Central Ave. * Canonsburg, PA 15317 
erry Controls inc. (412) 746-8888 FAX (412) 746-9189 


606) 283-5000 
AX: 1-606-283-0883 


1438 Cox Ave., Erlanger, KY 41018 
(Greater Cincinnati Area) 


“Precision Quality Quartz Crystals 
Made to Your Specifications” 


48-HOUR 
SERVICE 
AVAILABLE 
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Circle (101) on Fast Fact Card 
LARGEST MOTOROLA GE INVENTORY ¢ MOBILES * BASES ¢ PORTABLES ¢ PAGERS * REMOTES « 


CALL OR FAX FOR CATALOG PCI — PEKAAR COMMUNICATION INC. 


AON JA UHP REPEATERS 75W ..$CALL : 
Svaadagieey pf ae re Fl eee RS sialic Steve's back, formerly of Gregory Electronics Corp. 
Maxar 42-50 D5ITSA4300 SSW : 

$ Specials of the month. $ 


Maxar (50-174 D43TSAISO00 SOW . . 
Mocom 70 VHF 25W wie, deh. GE Exec Il RT64AAU33 GOW, 42-50 range mobiles wiacc 
Mocom 70 VHF 25W radia only . 4 GE PY or PE 12V, vehicular charger only 

Delta-s [50-174 no. ace. HOW 22022222. GE MPR or MPX rack charger 
Phoenix-SX UHEF 16 ch wyace. ., 


Phoenix-SX VHF 16 ch wace. ....--..- 


* RCA « 
ANG « 


GE Phoenix Mobile N3A01 HG, crystal type 

GE SF1000 Telephone Handset 3 
GE Mastr-Pro MP65AAU881, 450-470 range or 470-490 wiace . 
GE Mastr-Pro Base DM76TAU66., HB or LB 

GE Delta TAS Boards 42-50 range, 190901153G3 

Mot. Mocom-10 450-470 range. L34AAB3100. tron) mt 

Kenwood PK8015 front mt 

GE MPR or MPX Batteries . 

Mot. Motrac Mobiles HB or LB, less acc 


Catalog Available if you can't find it, try us! Call (201)772-0704 
e BOARDS ¢ STRIPS « ACCESSORIES ° ELEMENTS « REEDS * 
Circle (102) on Fast Fact Card 


New Device Forwards Calls to SMRs 


Your SMR users can now be reached by the peo ae Ww - need to find them— 
without the hassle of over 


1138 « 


* MOTOROLA 


MPI port. 4W cy 150-174 new 
MPI port. 2W eg 150-174 new 
MPI port, 2W eg 136-153 new ; 
MPI port. 4W cs 150-174 new 2.22.22... 
§-700 weather proof scan control 

with all accessories new oe 
$-990 128 ch head wiwarranty 2.222002... 27. 
New Cellular Handsets & Options .. 2... .C: 
MPS!/MPR/MPX/MPI/MPD 

CHARGERS , 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-523-0078 


GE 
° JOVHL » 


New LOGOS provides selective call forward only those callers who know the 
forwarding from a land line to any phone num- VIP touchtone code. 

ber — anywhere. The caller simply calls the SMR Compatible with SMRs, roaming cellular, 
user's office number as usual and LOGOS will private interconnects, paging and wireline 
forward all incoming calls to the SMR, or systems, with or without overdial, 


CLOSE OUT 


RATELCO 12A-48V CHARGERS 
Some new...$500 ea. 


2 GHZ GTE LINKHURT MODEL 
79F 1-02 1 HOP + Spare 
$2,000 


Bl ser can reprogram LOGOS from any 
DTME phone anywhere Following, simple 


B Inexpensive. No monthly Ive. 


B Modular plug-in installation. All solic state, ; 
‘ voice prompts. 


B Kequires onk one phone line cyuipped with Call now for details: 
WANTED Sway calling and DUMP signalling 1-800-44 2-4887 
FARINON LR1-2 in 
ALide in bos A 
PHONE 818-308-0398 | | = ee 
Logotronix Communications LLC. 12421 Washington St, Thornton, CO 80241 Dealer inquires invited. 


FAX 818-308-3909 


Circle (103) o on 1 Fast Fact Card 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $351! 
ORDERS ONLY: 
1-800-237-6519 


INQUIRIES AND IN LA: 
504-361-5525 


| Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 


prices. 
Any desired Frequency available 
for fast delivery, 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 
We Buy Used Elements 
Try us first. We always have your 
frequency available. 


NKX 
1814 Hancock St. 
Gretna, LA 70053 


GE 2-WAY RADIO 


WHOLESALE 
DISTRIBUTION CENTER 


D&L CONNECTIONS ae 
* Less than wholesale prices 3) 
© One million dollars of GE equipment Sy 
» Same day shipping » Express Repair power 


1-800-336-6825 
A DIVISION OF. D&L COMMUNICATIONS, INC. 
3512 CAVALIER DRIVE « FORT WAYNE. IN 46808 


Circle (104) on Fast Fact Card 


Dual Control Head 
Adapter for EFJ 
Challenger Mobiles 


Mark Bitting Inc. 
PO. Box 13; New Cumberland, PA 17070 
(717) 774-7203 


[= MECHEM 
YNNG ELECTRONICS 


P.O. Box 7846 


Portable and Related Equipment 

GE PE Portables VHF 

Porlamodiles i's 150-174 § 450-470 

PE Charger 366L3A1X 

Portamobie Il Charger 375C142X 

GE PE 30 Pocket Rack Charger 

PT Pack sels 30-36 MC 

P1025 PX Pac«sets 150-174 

P1157 MX Nicad Charger Analyzer 

Sleeve Chargers PT & PX Packsets 

Pocket Surveillance Transmitters 

MT MX H1440 Single and Rack (STO or Rapid Cnargerst 
Mobiles and Accessories 

Micar Cables, Heads, Speakers. Front/Rear Accessory Groups 
Scan System 90. Sirens and More 


Fradericksburg, VA 22404 


Equipment for sale 


MARCH SUPER SPECIALS 


3 MOTOROLA R3001C SER/MON $3,995 
MOBILES — W/ACCESSORIES 

SYNTOR X UHF 100W 32 CHAN $450 

SYNTOR T44SRA UHF SOW 16 CHAN $250 

MITREK T44JJA UHF 50W 4 CHAN $150 

MITREK T43JJA VHF 50W 4 CHAN $150 

MITREK T?74JJA UHF 100W 4 CHAN $350 

MITREK T7tJJA 30-SOMHz 100W 4 CHAN $350 

MICOR 100W Any Band 4 CHAN From $150 

MOCOM 70 42-SOMHz 100W $100 

MOCOM 70 30-36MHz SOW $75 

MOSTAR UHF 40W 2 CHAN $250 

MAXAR UHF 15¥-25W From $100 

PULSAR 1] VHF or UHF IMTS Bell Phanes $395 

T1600 DC ar Tone Remotes $295 

TI383AE Tone Reomles $100 

GE Deson & Secode DC Remotes $50 

MASTR I 75-100W Any Band $200 

MASTR Il 45W UHF - Repeater Builders $175 

MASTR tl E 42-50/VHF 100 W Repeater Builders N/A $150 

EX 11 UHF 75W 8 CHAN Repeater Builders N/A $150 

PHOENIX UHF SX 16 CHAN 25W $250 

GE MVP Mobile VHF 25W $150 

MITREK BOOMH2 35W 5 CHAN DPL $250 

REGENCY U34 UHF 40W PL 4 Fr $50 

KENWOOD TK801S UHF 25W PL $100 

MOT MODEM 100 Encoder $150 


BASES — REPEATERS — PAGING TX 


WE WANT TO BUY MORE RPTRs & PAGING TX SSCALL 
MOT UHF & VHF, 30-50 250-500W TX From $995 
MICOR 250W Base Station From $1495 
MOT P44SYS Suitcase 12W UHF Repeaters $1995 
MOT MICOR Base/Repeaters Any Band From $995 
MITREK Base SOW Any Band from $495 
MITREK Base 100W Any Band From $795 
MOCOM 70 Base SOW Any Band From $295 
MOCOM 70 Base 100W Any Band from $595 
FLEXAR Base 800MHz DC/LOC DPL, $200 
Final Close Out, MASTR PRO BASE $100 RPTR $150 
Sold with accessories including Reeds & Crystals, 
GUARANTEED WORKING 
We buy/sell used Motorola & GE Mobiles & 
Bases — Trade Also. 
We do not buy/sell pagers, no portables or parts. 


BARNETT ELECTRONICS 


FAX — 501/835-8766 
8718 Withite Lane © N. Little Rock, AR 72120 


(Orders & Bids Only) 800-423-3856 
(Information) 501-835-7066 


Bob Barnett 
Circle (123) on Fast Fact Card 


Visit our shop at 1003A 

Tyler Street In Fredericksburg. 
Direct all correspondence to our 
P.O. Box. 


(703)373-3888 


Micor Receivers; Exciters; PA's; AF Squeich Boards Etc. 
GE Delta Synthesized Mobiles LB & VHF 
T64SRA3200BK 406-430 PL BF Syniors 

Pulsar Il ani Novatel RCC Phones 

Miscellaneous 

VEGA Pro Wireless Mike Systems 

Telex Wireless Mikes and Recesvers 

Marine Equipment by Motorola and Ray Jefferson 
P1001 BX DYP Code Inserters 

TCCBO7 and Lier Siegler Scramb ers 

URCI01 Battery Boxes and Lithium Inserts 

Phone Patches, Base Cards. CIU T1600's CALL 
Centracom | Systems: Cards. PS . Cables and Consales 
EMS Equipment Memcom Apcors Complete and Parts 
Soectra Tac SOM’'s, Receiver Paris 
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RADIUS P10 


* low-low-low-low * 


MOSS COMMUNICATIONS 
1-800-767-1963 


[40 YEARS OF QUALITY 


INTERMATIOMAL 
PAGER, PORTABLE REPAIR 


PHONE | FAX 
800-426-9825 | 800-322-9426 
729 W. SHERIDAN * OKLAHOMA CITY 73102 


Swersweep 
SWR Measurement Kit 

Swerswaep is designed to work with modern service 
monitors with tracking generator and spectrum analyz: 
@r enabling a plot of SWR vs. Frequency on the CRT 
display. Swersweep allows the instrument to function 
as a scalar network analyzer. See feature articla on 
page 64 of October 1989 Mobile Radio Technology for 
more intormation, Uses: 


«Tuning Antennas: Base, mobile, or glass 
«Tuning cavities, duplaxers, or filters 
*Tuning preamps and Receiver front encs 
«Checking transmission lina and trimming to resonance 
Each Swersweep is hand built with calibration traceable to 
the National Bureau of Standards, 
1-500-Mnz $350, 1-1000 Mhz, $675 
Pricas include shipping. 
Europa Marketing 
2358 S. Patterson Mesa, AZ 85202 
Phone: 602-345-6666 


ACTIVE FILTERS 
REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


i3rasrco. 


PH (513) 773-6256 


PO. BOX 1482, PIQUA, OHIO 45356 


Motorola/Radius Upgrades 


and Conversions 
Upgrade your existing Conventional AND Trunked 
equipment with 
Additional Modes. 
Scan, Signalling Systems and 
“Out of Band" Frequencies. 
32 Channel Mobile Upgrades from $59.00 


Standard Prognaniiny and Repairs alse available 


RadMax Communications 


COMPLETE COMMUNICATIONS SERVICE 
10677 Indianwoods Drive, Cincinnati, Ohio 45242 
513-489-1732 


fe) 
ICOM 


Sales and Service 
800-SPOT-CRIME 


SWS Security 


KUSTOM ELECTRONICS INC. 
Mobile Data Base Station 
Equipment 
1 NC-80 Communications Controller 


2 Intelli-Koders (1200 baud) 
1 Remote Base Station Controller 


A $35,000 value; call with offer: 
Rusty Schwarz 
914-365-7623 


Equipment for sale 


U 
ae CALIFORNIA. Radius 


(O07 Bak 


DEAL 


GE 


160 N. Broadway 
Fresno, CA 93701 MASTERCARD 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 


1-800-233-8818 


GREAT MARCH DEALS AT C.W. WOLFE! 


BASES/REPEATERS ACCESSORIES 


COOK’S COMMUNICATIONS 
\\ 


GP300 Portables...IN STOCK 

oe a a ch P1100 Portables...IN STOCK 
M100-M216 Mob...IN STOCK 

service in the U.S.A. P9200 Portables...IN STOCK 
We've been around for! | Most accessories...IN STOCK 
19 years and KNOW Service Manuals...IN STOCK 
how to please youl If we don’t have It, we'll get it 


RECONDITIONED MOTOROLA RADIOS 


HUNDREDS of Mitreks, Micors, Maxar 80s‘, 
Moxys’ and Super Consolette Bases IN STOCK. 
All are Totally Reconditioned. Call with needs. 


Seumeeeee REPEATERS FOR SALE 


Expo Ports, MINT. 375. Mot. MSF5000, UHF 


Dazor arms & mike. $79 110/85 Watts Cont. Duty. 
pote aes ot bar w/TONE REMOTE} 

em rds. ; 
Altos computers: Cheap! MINT CONDITION S4975. 
USED RADIUS WANTED! 


core All sales cash or cashier's check Fax (406) 252-9617 
communications 1113 Central Ava. » Billings, MT 59102 406-252-9220 


CALIFORNIA: RADIO (on coe nonin 


16943 - 6200 Road bees 
Montrose, COLORADO 81401 \_FAX 303-249-4334 


Townsend Electronics 
“RIG SAVER” 
ANNOUNCING 


NEW 
MOBILE MOUNTS 


Channel Elements 


Used IFR-1200S Service Monitor 
For Sale 
E.F. JOHNSON EQUIPMENT FOR SALE 


~™™ NEW AND USED © 


60” Indoor Cabinets (New) .. .$89 
43" Indoor Cabinets (New) ...$79 
30" Indoor Cabinets (New). ..$69 


100,000 Freqs in Stock! 
MASTR Il, MVP, EXEC Il 
MICOR, MOCOM & MOTRAC 


$20 witrade or $25 w/o trade 
Lifetime Warranty 
3-Day Standard Delivery 


1-800-237-9654 


CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


Mobile Radio 
Mount 
10” tail for 


radios UP Commercial 


Mount 


PPL’6060'S: ....... 04s H¥E,s $100 ea. 
Used GE and Motorola Highband 
and UHF...... $25 $100 “AS IS” 


CALL 
(704) 347-5001 (704) 533-8079 


AAIDLAN >| |) | o4ncconne 


LAND MOBILE RADIO 


Factory Approved Dealers Only 
WHOLESALE PRICES 
* Large Inventory * Fast Service * Flat Rate Repair Service 


* Complete Dealer Support Program 800) 726-9015 
612) 869-2487 


FAX 
4-219-594-5580 
or write 
Townsend 


Electronics, Inc. : 
P.O. Box 415 __ for heavier radios and tos 

Pierceton, IN 46562 more than one radio with 
Visa/MC accepted optional arms 


GE XR CARFONE 
ACCESSORIES & PARTS 


MONOGRAM ee HANDSETS... .S25,00 
CP 200) HANDSET ‘ . . Resa!) | 
TAIBU? HANDSPREE WeMIC . 4.00 
WDVOIIBNG) REV. E. LOGIC. 33.00 
BOARD W SOFTWARE CHIP 1990192661 

RF BOARD WITH PA MODULE |. 45.00 
WDYOIS?7G? HYBRID ........ 22.00 


ALL MATERIAL BRAND NEW, 
QUANTITY DISCOUNTS AVAILABLE. 


NEW LONDON TECHNOLOGY, INC. 
231 OLD TIMBERLAKE ROAD 
FOREST, VA 24551 
TEL 804-523-0068 FAX 804-525-0078 


SAME DAY SHIPPING 
Call for Weekly Specials! 
-ER Refurbished Equipment Available FAX (612) 869-3078 


816 W. 7712 Street 


se 5 
—~wy DISTRIBUTING MPLS, MN 55423 
Circle (106) on Fast Fact Card 
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Equipment for sale 


MOTOROLA 
CENTRACOM | & I 
Console components 


BOUGHT & SOLD 


GENERAL 
COMMUNICATIONS 


MOBILE COMMUNICATIONS 
AUTHORIZED DEALER 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


#1 GE DEALER IN THE USA! 


Largest Inventory — Quality Service 
Fastest Delivery and Best Prices 


5157 Anton Dr. Circle (110) on Fast Fact Card 


GB 1-800-356-3200 0300 | | Ceara communion 


BUY-SELL-TRADE 
Circle (107) on Fast Fact Card 40w Exec tl UHF Base 40 Exec Il VHF Base 
100w Micor VHF Rptr 100w Micor VHF Mobiles 
30w Mitrek VHF 45w Micor UHF 
30w Mitrek UHF 100w Milrek VIF 
50w Macom 70 LB. Cons 30w Maxar 50 UHF 
25w GE Century tl VHF 100w Micor |.8 Base 
100w Mastr It UHF 20w GE Century Il UHF 
100w Exec Il UHF 100w Masts Il VHF 
30w Asrotron UHF Syn 75w Standard 966. LB 
12 Open Stee! Racks 24, 48 Volt Supplies 
RCA 2 GHz CW62L Collins 6 GHz MW318 


* * SPECIALS * * 
“"12V. 10Amp. Power Supply $49.95"" 
"Standard HX 400 Synin, HT CALL’ 
“*GE Phoenix SX, 30w. 16 ch, VHF & UHF CALL’ 
“"Unicen AMH 300 30watt, 2 ch $125°° 


1-800-456-5548 


Low Profile = ARIZONA 
Antenna for Radio (Oeics TWO WAY COMM. 


7 UNIDEN 
ustrated: 800-900 MH= 25 APX-1118 CHARGERS $ 2000 
| Illy ye foal Mitz > APX.600 6.UNIT CHARGER $100.00 
FEATURES: Model CR894 19 APX-300 SPKR/MICS $ 2500 
¢ Higher “Q" than whip antennas see MOTOROLA — 
* 95% Height reduction 5 PP-1000 DUPLEX PHON s 
/ : a 7 MOSTAR WINTERCONNECT 450.00 
»* Models available from 27-900 Miz if ee ee eae $000 
2VHE & UHE MOT & GE. TONE REEDS ail 
pre Pee 23 75 WATT UHF MICOR PA $ 5000 
PO Box 554, Grand Island, NY 14072 (602) 624-8200 
For Immediate Fax Info & Technical Assistance, 
Telephone: 716/773-1445 


Communication 


For Sale 
Centra Com | 
Centra Com Il 

-Whole or in Parts— 
Centra Com Il 
Reprogramming and 
Custom Changes 
Northeastern Communications Inc. 
Waterbury, CT 06705 
(203)575-9008 


* Lifetime Guarantee on Bomar Crystals * Competitive Pricing 
*48 Hour, | Week and 2-3 Week Service 


Call 800-526-3935 ¢ Fax 800-777-2197 CRYSTALS 
201 Blackford Ave. BOMAR Middlesex, NJ 08846 FOR ALL RADIOS 


Circle (108) on Fast Fact Card = mE See te EI Aea 


_) Channel Elements 


est fed dO COMO Het 


COMPETITIVE PRICING! 
Emergency Service 


Celwave Quality Sells For You! 800-333-9825 


CAL CRYSTAL LAB, INC. | 


1 


FOR SALE 
GE 100W VHF MASTR II 
GE 50W VHF MASTR II 
GE MASTR PRO 33MHz MOBILE 100~ 
MOT MICOR 45W VHF 


SONI Communication 
GO issnates i. 


MOT MICOR SCAN HEADS : 
HV POWER SUPPLY FOR vaKW MICOR . 
OKLAHOMA TWO-WAY 
408-528-6467 
VISA—MASTERCARD—DISCOVER 


Circle (109) on Fast Fact Cara 
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Equipment for sale 


NOTHING STICKS 
LIKE OUR LABELS 
(well almost nothing) 


Call for FREE samples and 
discover how quick and easy 
it is to have your LOGO on 

# the products you sell or lease 
Get our update on BAR-CODE and 
BLAZER-CALS™ too. 


ADVANCE LABEL & TAG 
1725 N. McDONALD ST, 
McKINNEY, TEXAS 
1-800-466-5345 214-542-5345 
Outstanding quality at competitive prices 


Southern Computer Corp. 
141 W. Wieuca Ra. + Suite 300-B + Atlanta, GA 30342-3219 » 404-252-3340 + FAX 404-252-8929 


Replacement Batteries 


Centurion’s full line of batteries to fit leading models perfectly. 
For Two-Way Radios and Cordless Telephones 
@ Motorola @ GE @ Uniden @® Maxon @ King 
@ Midland @ Cobra @ AT&T M Radio Shack lf Sanyo 
For a distributor nearest you, please call 
Toll Free 800-228-4563; or toll free fax 800-848-DUCK (3825) 


SCENTURON$. 


INTERNATIONAL, INC. 
P.O. Box 82846 M Lincoln, NE 68501 


Circle (111) on Fast Fact Card 


automatic (N/M timer sei 
lor two-way facies. Cellular shoves 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
Suncesteo ONLY $74.95  tisSiu 
> AND 24 VOLT MODELS AVAL AEF 
CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 


aaa ae DRALER KIT" 
BUY - SELL “J 

»' vx RADIOS sate oe 

|WE'll BEAT YOUR BEST PRICE} | | NEW & USED ciianeEGUARD. _ 


400 Hightanc Avenue 
Altoona, PA 16602 


SUG 3410 CER 
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Po ee 


> 
\ 


Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 
Steven Kenney 


California Radio 800-231-0103 


LAND MOBILE RADIO BBS 


Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 
wide. Call with your modem to register 


now, 
The CommLine BBS 
313-854-6441 


Call Me Anytime 
Motorola 2-Way Equipment 
New-Lsed-Demos VHF-UHF-B00-900MH7-Mobiles 
Portables-Base-Repeaters 
Have somothing 10 sell, call us 
The Boys in Arizona don: sell to their competitors, 
bul we do! 
KEN SCOTT 
SCOTT COMMUNICATIONS 
406-745-3218 


MOTOROLA RADIUS 


End users shop 
first then call for 


best price. 
Procomm 
805-497-2397 


1-800-347-4121 


(602) 870-4121 
FAX (602) 395-1357 
2340 W. Columbine 
Phoenix, Arizona 85029 


REPEATERS FOR SALE 


Mot. MSF5000, UHF, MINT! 
110/85 Watts Cont. Duty. 


> w/TONE REMOTE! S4975, 


800-231-0103 
USED RADIOS 


at Low Prices! 


800 GE MARC V TRUNKING 
3 channei wicombiner, duplexer rack mounted 
multicoupler IDA ICS Controller wiinterconnec! 
elapsed time billing and tone validator brogen 


antenna pica oe 
MARIETTA COMMUNICATION oe 


*MOCOM 70 TONE ELEMENTS 
*MAXAR *CHRYSTAL ELEM 


*RPTRS *BASE STATIONS 
Large Quantities * (817) 433-5452 


MARIETTA, GA 30060 
Steve Barrett 404-422-6600 


SWERSWEE P=(swai-swep) N. [Voltage standing wave ratio (SWER) + frequen- 


cy sweep (sweep)] 1. A common term used in the two-way industry to denote a continuous 
plot or display of voltage standing wave ratio (SWR) over a frequency range. 2. An American 
made, hand built, Nes traceable precision test instrument (Mfg. by Europa Marketing) that 


allows technicians to obtain swersweeps. V. Swerswept, Swersweeping; The process of ob- 
taining a swersweep as explained in MAT's feature article (October 1989 page 64). 
Stil! only $675 (1-1000MHz) or $350 (1-500MHz) 
Europa Marketing, Phoenix, AZ (602) 345-6666 
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Mobile Extender DGME 1000 NEW! 
Delay Gated Repeater Maker DGRM 501 

The DGRM Sih prin ides tue repeater operation «inic 
the DOME 1000 prin ntes tor motile extended opera 
HOD WIR Use Of Most any ther transceiver Repeater, 
Eaend, Cry Band & Link operation Digel gate on 
WL for positive conta and min pore daw DORM 
S01 A SOUB ideal for remote locations 


DORM S18 A DMIF 1000 
$89.00 $169.00 


Order 1-800-283-5158 


Made in 
the USA 


I sear fuenited warranty 


GENERAL 


COMMUNICATIONS 
dA: DLAN ou 


LAND MOBILE RADIO 


WHOLESALE PRICES ON ALL 


Programmable Delay Timer D(; 200 Series 
This unit prin ides contnal ef radny with d 
igniten m toret wf The DG 200 
programmuble timer with delayed tr wilds 
hes Tis unit wall handic 4? contin 


COMM—NET 2000 
COMMUNICATIONS MANUFACTURING 
P. 0. Box 20 5407 N.E. Stephens 
Winchester, OR 97495 Fax (503) 672-6475 


SEATTLE AREA 


Commercial power with generator backup. 
Good securily, Year around access. 


¢ shut down after 
ss dip swrich 
nw i> 


GOLDSPAR COMMUNICATIONS 
206-588-3459 
Fax 206-581-2205 


DG 200 Series S3K00 


COMMUNICATIONS 
SITE SPECIALISTS. 


¥ Site Selection, Acquisilion, Development, Construction, 
Engineering, Management, Marketing. 
” Sites Available Now ... IL.IN, MA, MD,MI,MO, 


MIDLAND RADIOS! 


CALL TODAY! 
5157 Anton Dr. 


rm, 
Sell 


BUY — SELL 


Used GE-MARC 
Trunking Radios. 


TMX 8310 TMX 8210 
TMX 8510 TMX 8712 
TMX 8825 TMX 8615 


Call John Peacock 
Tel. 800-232-7715 
Fax 501-735-7799 


Tower space 


TOWER SPACE 
Microwave Tower Route 
Minneapolis, MN to Omaha, NE - 12 sites 
QUAD STATE TOWERS AND 
COMMUNICATIONS 
507-283-8042 


TEL: (708) 823-7713 


COMMUNICATIONS 

TOWER & ANTENNA 

SITES FOR THE 
METROPOLITIAN CHICAGO 
AREA 


STAN STANN 


PO Bow 31960 
CHICAGO. IL 60631 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 
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FACILITIES MANAGEMENT, INC. 


10 Woodbndge Center Drve, .NJ07095 
(908) 636-6970 + FAX (908) 636-7260 + Toll-Free (800) 247-4796 


« 199) RAM Facmbes Management irc 


Tower space 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL 2635' AAT, Overlooking 


Madison, WI 
53719 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally managed an- 
tenna sites in Florida, Master Antenna System 
for UHF & 800 MHz using 3‘/s" hard line. Four 
window tower top amp, If you need antenna 
space in 


Jacksonville * Tampa Bay ¢ Sarasota/Venice 
Lakeland * Disneyworld/Kissimmee/St. Cloud 


Reno and Fallon and the I-80 cor- Contact: Bruce Mcintyre 


ridor, 


CALL NOW, 702-827-6060 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


: 


We've got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service vou expect from an industry leader — choose Motorola, Our 
nationwide neuvork of antenna sites offers you space on thousands of 
premier antenna sites across the country, Gontiet Motorola Neavork 
Services Division today for vour local and mational site needs or to find out 
more about our site planning and management services. 


U.S. Network Services Division, 
Antenna Site Information 
708-576-5484 


Network Services Division 
1301 B.A in id, 


ii i Schaumburg, It 60196 


© Motorola, 1991. © and Motorola are trademarks of Motorola, Inc, 
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TOWER SPACE 
NEW ENGLAND AREA 


Foxboro, MA: Lat. 42-05-43, Lon. 71-13-52 
AGL 465’ AMSL 865’ 

Kingston, MA: Lat. 41-57-45, Lon. 71-43-01 
AGL 468’ AMSL 728’ 

Medford, MA: Lat. 42-25-51, Lon. 71-05-22 
AGL 350’ AMSL 538’ 
JOHNSTON, RI: Lat. 41-48-12, Lon. 71-33-27 
AGL 490’ AMSL 990’ 

Hopkinton, Al: Lat. 41-29-41, Lon. 71-47-05 
AGL 564’ AMSL 949’ 
Farmington, NH: Lat. 43-21-16, Lon. 71-04-19 
AGL 592’ AMSL 1600’ 
“BOSTON, MA TALL TOWER—NEW* 
Quincy, MA: Lat. 42-14-49, Lon, 71-02-56 
AGL 700’ AMSL 880’ 

*SOUTH FLORIDA TALL TOWER—NEW* 
Miami, FL: Lat. 25-58-15, Lon, 80-12-32 
AGL 1044’ AMSL 1049’ 
Industrial Communications & 
Electronics, Inc. 

100 Marion Drive 
Kingston, MA 02364 
CONTACT: DAVE FENTON 
1-800-323-7212 Outside Mass. 
617-585-9100 
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TALL TOWER: WASHINGTON, DC 
SOUTHERN MARYLAND 


30°37'07” x76°50'42” North of Waldorf & 10 
miles south of Andrews AFB. 768’ AGL 949° 
AMSL. Receive antennas on top. No inter- 
ference guaranteed! VHF and UHF Combin- 
ers. 800/900 MHz ports available. Tower nas 
plenty of room for /arge dishes. 24 Hour 
access. Emergency power included. Closed 
air conditioning, very clean. 


Call Chip Fetrow 301-899-3014. 


TOWER SPACE FOR RENT 
IN ILLINOIS 


Springfield — 48" face and 430 ft. ht. 
Champaign — 36” face and 334 ft. ht. 
Clifton — 30” face and 304 ft. ht. 
CONTACT BILL YOUNG 
(815) 457-2195 
TRAD INC. 

205 E. RAILROAD AVE. 
CISSNA PARK, ILL. 60924 


TOWER SPACE 
Westchester ¢ Putnam, NY 
Newly installed low-loss combiner sys- 


tems for 150-900 MHz. Bogner 
antenna—S00MHz. Antel antenna- 
450MHz. Elev. over 1,000 ft. Easy ac- 
cess all year. Covers Northern West- 
chester, Putnam, Rockland and Con- 
necticut. 

SIGNAL TOWER COMPANY, INC. 

(914) 633-0569 


Tower space 


ONE OF THE WORLD'S FINEST COMMUNICATIONS SITES! 


It wouldn't be prudent to overlook the only site in downtown Boston that has been en- 
gineered to this magnitude. This site CAN HEAR, has NO INTERMOD and GUARAN- 
TEES IT IN YOUR LEASE AGREEMENT and IT'S NOT EXPENSIVE. 


Downtown Boston's tallest building has prewired electrical and Telco, emergency pow- 
er, system grounding, air conditioning, 24 hr. card access, good lighting, fiber, and an- 


tennas, transmission lines combiners and receiver multicouplers available for all bands, 


A protected receive level and more. 


CALL NOW FOR SPECIAL SHOW RATES AND INFO. ON OUR OTHER SITES 
Lat 42° 21’ 08” Long 71° 03° 25” 


Skyline Antenna Management, Inc. 
Call Peter Kovaleski, 203-684-4444 
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NEED TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dedicated to advertising antenna sites for lease 


NEED SITES? 
Then NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
“FINTRAFAM., Dept. M, P.O. Box 6093*** 
Freehold, NJ 07728 (908) 462-5964 


TOWER SPACE 


Victorville at 4482 and Barstow, CA at 
3325 feet. 

MICROWAVE CIRCUITS BETWEEN 
SITES, 


CALL NOW: (818) 308-0398 
FAX: (818) 308-3909 


Services 


ING 


Minimize your Losses 
Maximize your Gains 


D P ELECTRONICS, INC. 
; 152 Floyd Avenue 
em Bloomfield, NJ 07003 
(201) 748-6334 


“Mating The Connecti 
i Commumcarors 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Top Jobs — Top Pay $$$ 
Audio & Video Courses Available. 
FREE Details 
WPT PUBLICATIONS 
1-800-800-7588 


SERVICE INSTRUCTION 
38 lessons & tests written exclusively for mobile com- 
munications servicing. No Radar, No TV. Home Study. 
$375. Time payments avaliable. Established 1960. 


(503) 882-5408 


Mobile Training Institute 
626 Pacific Terr. PO, Box E 
Klamath Falls, OR 97601-0021 


37 CALIFORNIA ANTENNA SITES 


* Major Locations * Stand-by power 
Secure facilities * Air Conditioning 
Or develop your own site 


Land available ot 
Oat Mountoin/Chatsworth 


MERIDIAN 
COMMUNICATIONS 


Since 1956 
Sorrento. Sie. 213A 
5, CA 91302-4355 


Rich of Jock Reichler or 


818/888-7000 


H1T600/P200 2 ch to 6 channel 
CONVERSION $40.00 

Out of Band Modifications for 

Radius Portables and Mobiles 


Metrocom 718-392-3300 


Reat Time ACCESS * 
DISKETTES * 

9 - TRACK TAPES ¢ 
Custom REporTS * 
LABELS * 

Prospect Lists « 
Rapius/DIsTANCE SEARCHES * 
REGIONAL UppaTE SERVICE * 
THE MOST CURRENT FCC DATA 
AVAILABLE TO THE PUBLIC 


« Part 90 
* Part 95 Granted and Pendine 
* Part 22 


* Part 68  trepix 
- FCC Ldmin 
« MDS 


me faterconnert 


estranve Sustom 
Micrravave Data 


ATA Services 
(703) 838-1900 
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C lassified 


Equipment wanted 


WANTED 
dead an ative 
MOTOROLA P200 radios 


ONLY 
call COLLECT 
(813)-977-5470 


WANTED 
Used Motorola, GE, 
Unident, etc. 
The Radio Shop 
Arvada, CO 
1-303-425-5786 


Equipment Wanted 
Motorola, Johnson, GE, 
EFJ, Uniden, Standard 
Buy-Comm-Co. 

1-800-347-4121 

FAX (602) 395-1357 


WANTED 


Motorola Pocket TX's, Portable Receivers and 
Recorders. Alarm TX's, Cisco's, Bell & 
Howell/Kel Equipment AID - Audio Intelligence 
Devices Equipment, OAR 


Contact: Michael Adier 
Sherwood Communications Assoc. 
215-357-9065 


WANTED 


MOTOROLA TRUNKING 800/900 
MAXTRAC/SPECTRA/MTX 
TRADE or CASH 


703-978-4510 


WANTED 35 MHz PAGERS 
WANTED 35 MHz 
MOTOROLA 
Transmitters, PURC/Compa 
Also, 900 MHz Repeaters 
1-800-638-9969 
Ask for Ext. #18 


Wanted to Buy 


10-20 Motorola PMR 2000 with voice option 
ready to use on 143.55 MHZ with chargers 


Please call Seaway Answering Service, 
ask for Deryk McGrath 


613-962-5385 


WANTED 
GOOD CLEAN GLENAYRE 
GL2021-4100, GL4000 
MOBILE UNITS 
KAR-KALL INC. 
1-800-369-6662 


Mobile Radio Technology March 892 


Professional on-site installation $125 


Warranty service on all brands 


ADVANCED CELLULAR 
OF PHILADELPHIA 
800-233-0013 * IN PA 215-322-4600 


Repair services 


TWO-WAY QUALITY REPAIRS 
REPAIR $30/hr* een 
AS.K. COMMUNICATIONS | 


1-800-827-0747 oem 


3837 E. Wier Ave., Suite #1 
Phoenix. AZ 85040 
"Plus parts & shipping 


SERVICE 
MONITORS 


Repair/Calibration/Buy/Sell/Trade 


e COMMUNICATION 
 — 
etl bday ll 


Phone (800) 288-8223 061213) 322 366 


Cellular services Repair services 


PHILA., PA., SO. JERSEY 
$250° Commission 
METROPH@NE 


RF Fuse Protection 
for IFR Monitors 


FREQ ERROR 
RFT 4K 3K 10K 


* Use on 500(A), 1200S, 1500, A7500 
* Costs less than your first repair job! 
+ Just $90 inc. freight and 2 spare fuses 


Cc COMMUNICATION 
Of ————— 
INSTRUMENTS 


PAGER/PORTABLE REPAIR 
Low-cost conversion 
Discounts for quantity 
Pager Repair: 


¢ Flat rate—S10 plus parts 
' 


f most Motorola 
others including 


u 

Portable Repair: Fat 
Maximum 2 licen 

Call Pager Communications 


for quotes: 1-800-955-1044 


“The Pager Repair People” 


High sian cost effective, and guaranteed 
pager repair, Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 


Shinwa. 
(303) 337-4811 


TWO WAY RADIO REPAIR 
Specializing in 
REGENCY / RELM, WILSON, OTHERS 
$25.00 /Hr. Plus Parts & Shipping 
Fast Turnaround / Factory Trained 
MULTICOM 1-800-798-5842 
SA MC (2412 N. Moore Ave., Moore, OK 73160 


CUSHMAN SERVICE CENTERS 


THESE ARE THE ONLY FACTORY AUTHORIZED 
CUSHMAN SERVICE CENTERS 


TRITON ELECTRONICS, INC, 
(708) 934-6426 


FAX (708) 934-7195 


CUSHMAN 
(408) 432-8100 
FAX (408) 432-8359 


NS ELECTRONICS SERVICE, INC. 
(404) 451-3264 
FAX (404) 458-8785 


(408) 432-8100 FOR FIXED 


PRICE REPAIRS 


All Service Centers for New Model 


Demos and Literature 
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ANALYZERS, SPECTRUM ANALYZERS, FREQUENCY 


SELECTIVE VOLTMETERS, TONE GENERATORS, SERVICE 


MONITORS, TRANSMISSION TEST SETS, 


MICROWAVE POWER METERS & SENSORS, SWEEP GENERATORS 


WE CAN SAVE YOU MONEY! 


ALCOM ELECTRONICS, INC. HAS A COMPLETE INVENTORY 
OF REFURBISHED FREQUENCY COUNTERS, DISTORTION 


Electronics A) 


Inc. 
a 


We os CHART RECORDERS, AND MORE... Phony 
TAKE ieee FAX YOUR REQUIREMENTS OR CALL SERVICg 
ne non 1-800-476-2526 — 24 HOUR FAX LINE 601-868-0133 AVAIL AB, 

ull ALCOM ELECTRONICS, INC. *472 Hoy 


2801 17TH AVENUE, GULFPORT, MS 39501 


WE CARRY A ALL TYPES OF 
FULL LINE OF bn ie a a at ae ai i a a ab ab a i a ah ai ab a a aes EQUIPMENT 
* * 
TELECOMM * CELLULAR TEST & MEASUREMENT « AVAILABLE 
INSTRUMENTS : bg HEWLETT PACKARD 
* 

RYCOM + * TEKTRONIX 
FREQUENCY . ° IFR 
SELECTIVE mM * KIPP & ZONEN 

VOLTMETERS : : CUSHMAN 
METRO TEL/DDI pe * MOTOROLA 
TRANSMISSION : : MARCONI 

TEST SETS * | = JFW ATTENUATORS 
DROP & INSERT 7. ‘ ADC 
T1, DS1, DS2 * DESIGNED SPECIFICALLY FOR CELLULAR REPAIR - PACE 
DS3 & DS4 : ART 875 : B&K 
AVCOM ts . 46 FLUKE 
Dedicated CELLULAR TESTER 
SPECTRUM : Cell Site Simulator : WEINSCHEL 
ANALYZERS * Measurements... * WAVETEK 
e Frequency: Carrier, SAT and ST 
WECO, CABLES * © Power: all eight levels * BOONTON 
* © Modulation: SAT, ST and Audio * 

AND ADAPTERS, * Carrier Acceptance * GENRAD 
BANTAM ADAPTERS, [if Wf }=OPTOELECTRONICS 
te DISTRIBUTED EXCLUSIVELY BY ALCOM ELECTRONICS, INC. * 

AND MUCH, MUCH FO a a ewes §=AND MANY, MANY 


MORE... 


MORE... 


WE REPAIR AND CALIBRATE ALL 
MAJOR MANUFACTURER'S TEST EQUIPMENT Circle (118) on Fast Fact Card 
FROM DC TO MICROWAVE 
ALCOM |S A FULLY STAFFED LAB THAT IS 
N.I.S.7. TRACEABLE AND MEETS THE CALIBRATION 
SYSTEM REQUIREMENTS OF MIL-STD 45662A unt ee 
A MEMBER OF THE WY EY’ 
NATIONAL CONFERENCE OF STANDARDS LABORATORIES 


a lassified 


+ NEW!! GP 300 
+P200, HT600 

» Mobiles, Repeaters 
+ Dealer discounts 
«Commissions paid 


1-800-767-1963 


COMMUNICATIONS 


MOTOROLA 


RADIO RENTALS 


¢ MT1000, HT600, P200 

¢ intrinsically Safe 

e All Types Headphones 

e Mobiles & Portapacks 

e Repeaters & Crossband 
Sets 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


Accessories 


Computer software 


\ COMPUTER ENGINEERING OF MICROWAVE SYSTEMS j 
(CEMS) i 
i 4 i . 
| 8 Seay 
| LAND MOBILE RADIO COVERAGE a 
(LMRC) Sta 


MICROWAVE 
@ Mcau Driven - Color Coded 


LAND MOBILE RADIO 
@ Coverage Diagrams 
Multiple Prediction Models 
a) Radials - 50 Ms (80 Km) Radius 


@ (in-Screen Path Profile Design 
® Diffraction Loss Calculations 


@ Reflected Signal Anatysis Rehel Maps in Color 


@ Revue and System Diagrams Interoxdulation Calculations 


ings - Graphic sith © WO Tx and Rx Frequencees 
© Upto" Order 
wance Predictions: Analog, 


Digital and Video © Graphic Presentations 


NORTON ENGINEERING 
10002 McOulf Count 
Vienna, VA 22181 
703) 938-5745 
Fax: (703) 938-9168 


Demo Disk 
and 
Sample Printouts 
Available 
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4 yramid Communications Service Management 
FAbes Serial #'s— Software _ 


Radios ee Pa Mailing Tabels Invoices 
EE TON rms Productivity Reports 
| Free Demo 
& Manual 


Version 3.0 
50+ Functions 
$179 Complete 


210 Main St #153 Seal Beach CA 90740 (310) 450-5892 


PAGER LABELS 


Complete In-House Graphics Service 


SeriSystems. 


172 METRO PARK, ROCHESTER, NY 14623 
1-800-457-7374 FAX (716) 272-5525 


Publications 


Congratulations New 
Motorola Dealers !! 


While the opportunities of a two-way radio dealership can be almost 
limitless, so can the challenges. As a full-line Motorola dealer, your 
success depends on conquering challenges and seizing opportunity. 


SCADA SUPPLIER SOURCEBOOK 
Covers more than 80 SCADA suppliers. 
Information about hardware, software, 
communications, etc. (264 pages). 


TECH-MARC 
(504) 733-5504 
FAX (504) 733-0754 
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Computer software 


Real World Propagation’ Studies 


At Micro-Quick Systems, we have helped hundreds of cellular and 
two-way sales / service organizations get a handle on their business, 
through our intelligent and highly integrated software solutions. 


We can provide solid tools for telemarketing, lead tracking, quote 
generation, credit approval, sales and service order entry, inventory 
control, bar-coding, automatic warranty and maintenance contract 
billing, accounts receivable, accounts payable, payroll, general ledger 
and recurring billing (SMR, PCP, cellular, reseller etc.). 

* On-Line Services 


© FCC and FAA Data Files for PC 
* 3Second Terrain Data on CD-ROM 


We can also provide complete turn-key multi-user computer systems, 
installation, on-site training and leasing. 


Tachard L. & Richard P. Biby, Princapals 


For information, call us at either (800) 874-7749 or (714) 980-1034. 


Communications 
Data Services, Inc. 


6105-E Arlington Blvd. + Falls Church, WA 22044 
(703) 534-0034 © Telefax 1703) 534-7884 


We'll quickly show you how to turn challenges into OPPORTUNITY. 
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Pager/Message Center Software 
TRACKS EVERYTHING 
Available for Lease or Purchase 
Billing © Inventory 
People * Commissions 
Rentals, Mobiles, Voice Mail 
TAS, Reports & More 


BURKE COMMUNICATIONS 
742 N. Taylor, Oak Park, IL 60302 
708-383-8580 FAX 708-386-1336 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing. 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable. General Ledger. 
and Payroll. 


205/591-8810 
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RADIO SYSTEM DESIGN 


Computer Software for PC's 


* Digital ‘Topography - 3" and 30” 
“ Geographic Boundaries 
* Demographic Analysis 


* Full Range of Design Options 


Applied Spectrum Research 


Boulder, CO 80301 USA 
(: 303 444 4872 


2975 Valmont “100 
303 444 4871 


* Radio Coverage Air 


Computer software 


Computer Software for Communications 
Engineering Applications 


VHF/UHF Land Mobile Radio Engineering Programs 
m@ Predicted Area Coverage, Shadow, & Field Strength Models 
m FCC Carey Curve Contour Plotting and Reports 
@ Point to Point Link Analysis and Path Profiles 
Microwave Engineering Programs 
@ Path Analysis and Profiles 
@ Quadmap Crossover Points 
3 and 30 Second Digitized Terrain Elevation Data 
____—s ® ECCD-ROM and Floppy Diskette 
(= zl ROCKY MOUNTAIN COMMUNICATIONS, INC. 
==>, 2023 Montane Drive East ™ Golden, CO 80401-9124 


(303) 526-5454 Fax: (303) 526-2662 
CALL TODAY FOR YOUR FREE DEMO DISK! 


SMR BILLING / ACCOUNTS RECEIVABLE 


$396 
*CES *IDA *Johnson *Trident *Uniden 
Billing 


Accounts Receivable 
Recurring Billings (flat rate) Apply Payments 
Daily Billings 


Generate Statements 
ime Billing 


Print AR Ageings 
Long Distance Billing Generate Service Charges 


* 3-D Displays 


* Path Profiles a_i th ht 
* Handles all of your business billings. 

Easy to understand and learn. 

Requires a minimum of file data keying. 

Mix or match different download formats. 

Simple and flexible approach to sales taxes. 

General Ledger Interface, 


CLEVER SOFTWARE 
3033 13th Ave. SW, Suite 139, Fargo, ND 58103 
Phone: 701-237-0277 Fax: 701-237-0228 


Terrain Analysis Package (TAP) ~ 
PC-based software for RF studies 
¢ Area field strength coverage maps. 
¢ Shadow maps. 
* Choice of propagation models. 
* Point-to-point/microwave fade margin and 
reliability calculations. 
* User-customized data base for buildings and 
vegetation. 
¢ Digital elevation data on floppy disk or CD-ROM. 
¢ Intermodulation product studies. 
Free demo disk upon request. 


SoftWright 
791 South Holly Street 
Denver, Colorado 80222 
(303) 329-6388 
FAX (303) 329-0901 


“30 pce & 3 Arc Second Data Bases Now Available 
TECHNICAL COMMUNICATIONS SOFTWARE 


Business Opportunity 


+++ BUSINESS FOR SALE«:++ 
M.S.S.—11 Yrs. of established 
business success 


* 3 Mountain Top Sites 
¢ Paging System 
¢ Cellular Phones 
Sales & Service of all Major Comm. Equip 
Located in So. West Wyoming 


CALL JUDY 307-789-2058 


BUSINESS FOR SALE 
OWNERS WILL FINANCE 
All Areas Except Northeast / Established / 
Good Terms / Profitable History / Low Down 
AFFILIATED BUSINESS 
CONSULTANTS 
719-548-8888 


P. 0. Box 884 Montgomery, TX 77356 * (409) 588-3200 * FAX (409) 588-4434 


Colorado Springs, CO 
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Fast Fact Advertiser Page Fast Fact Advertiser 
Company Number Hotline Company Number Number Hotline 


Ace Communications veces «800-445-7717 Modular Comm Systems. ‘ 903-860-3660 
Advanced Receiver Research. . j ..... 203-582-9409 Motorola C&E 233 a’ _. . 708-576-5484 
Alcom Electronics Inc. sacs ‘ — . 800-476-2526 Motorola Government 800-543-9191 
Antenex Inc. Signal Prop Sys - 800-323-3757 Motorola inc. Radius Div, . socal 800-624-8999 
The Antenna Farm .. ...... 800-255-6222 MX-COM Inc. wanned 919-744-5050 
The Antenna Specialists Co. = . 216-349-8400 NEC America 214-907-4000 
Astron Corp. = 714-458-7277 New Mar 714-751-0488 
Avtec Inc. sia ve ee+ +, B03-892-2181 Norton Engineering rain 703-938-5745 
Barnett Electronics . a 800-423-3858 NS Electronics _— foun: .. , 408-432-8100 
BEE Electronics Inc. . . . 708-345-0337 Orbacom Systems Inc. atonal 609-829-4455 
Berry Controls Inc. .........-.. 412-746-8888 PanaVise Products Inc. sed .. .. 702-353-2900 
800-526-3935 Pekaar Communication inc. 201-772-0704 
Calitornia Radio... i 800-231-0103 Primus Electronics Corp. 800-435-1636 
Carlson Communications pistg 800-283-6006 Radio Express. Inc i 703-266-1928 
Colwave .....-. ss 0s SETI Raven Electronics Corp. _. . 702-359-3700 
Centurion International Inc. _ . ; ; . 800-228-4563 RCW Distributing F 800-726-9015 
GES: ing a ik ei Ritron Inc... i ve -. 817-846-1201 
Ghargeguard Corp. .......-... siedlluas Rocky Mountain Comms inc. ..... 803-526-5454 
iiaeaiasienbsiin. aime pericarp Santa Fe Distributing oe: _. . 913-492-8288 
eee aa ee ae 508-756-6216 Scala Electronics Comp... c<..<:0.++- 803-779-6500 
Coded Communications ;  aiadecatad Schlumberger Technologies i 800-225-5765 

t i . $d SESS 435-9313 
Communications Associates 800-435-93 Securitron Company : 408-263-6434 

i iali eae 4. 7 
pie heap scares sone Selectone Corporation 510-887-1950 

Li industries Inc. , $svels a3 Oe 4 
iiineliaiai Setcom Corp. 418-965-8020 

Control Signal Corp. ....,... ..., 303-989-8000 ; 

Shinwa Communications of Am eww ... 800-627-4722 

Cusherafv/Signals Corp, ....... F 800-258-3860 
Shure Brothers, Inc. . archaea 800-25S-HURE 

217-222-0160 
i Sigtone, Inc. . gad - .800-525-B663 

Data Signal Inc vi 912-883-4703 
Sinclair Radio Laboratories . .. 800-288-2763 


Decibel Products, Inc. ..,.._., p 214-631-0310 cea: “ 
ne Antenna _— : .. 203-684-444: 
Dictaphone Corporation ...... |. . 800-447-7749 y na Mgm 03-68: 
SMC Electro-Mount as 800-527-1079 


Doppler Systems, Inc. -602-488-9755 
Softwright - 303-329-6388 


Eagle Wichita... .. . 316-942-5100 
Solar Electric Specialties E 707-459-9496 


EDX Engineering Inc. . ; 503-345-0019 ; 
Eridguon GE Mobile ‘Camma .. 800-GE1-2345 Solid State Communications metas 415-785-4610 
Sonic Communications Inc. - ; 603-878-1944 


Freeman Engineerng Assoc... ... £9 504-831-7785 
General Communications - ...... 800-356-3200 Southern Computer Corp. + 800-752-3571 
GLB Electronics Afi 716-675-6740 $87 Summit... pines ned _. 800/458-0479 
Henry Radio eee eee 213-820-1234 Standard Communications... , .. 800-767-0204 
Hutton Communications j _214-239-0580 Sti-Co Industries Inc en 716-662-2680 
HY-Q International 606-283-5000 Supercomm ‘92 

ICOM America . . ooo... 206-454-8155 Tad Radio - 509-326-1511 
IFR Systems. Inc. 316-522-4981 Transcrypt International Ltd. 402-483-2961 
Industrial Comms & Elecs . ; 617-585-9100 Trident Micro Systems 800-798-7881 
Latcom. Div. of intercom. ..... - seo v ss 305-670-9444 Trylon Manufacturing Co. Lid. ... 519-669-5421 
Logotronix, Inc. ..... ; ees » 800-442-4887 TX RX Systems Ine, snigihi o 716-549-4700 
Marketronics Corp. ....., - ae eae... 800-845-1230 Unipage ..... aneanec sin seas 800-367-2864 
Maxrad, Inc... ._... 3 708-595-3933 VCP International Inc 74, : 800-527-9366 
McManus Communications 501-763-6250 Vega. A Mark IV Company - . 818-442-0782 
Mechem Electronics , 703-373-3888 Vocom Products Corp oe 800-USA-MADE 
Meridian Communications -o..... 818-888-7000 Wacom Products Inc ‘ 817-848-4435 
Micro-Quick Systems, Inc. __- 800-874-7749 WAVETEK : 800-245-6356 
Midian Electronics Inc. 602-884-7981 Western Towers ; ; ... .915-658-6539 
Midland International LMR .,......... Tae 800-M|ID-LAND Yaesu USA . 213-404-2700 
Mobile Mark, Inc ae 800-648-2800 Zetron Inc. . 206-820-6363 
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sesu Didn't Invent Radio Communications 
We Just Made It Better 


Whatever your needs and budget. Yaesu USA has the 
equipment with the most advanced technology for you. For 
instance, choose the Vertex series mobiles available in 4, 
12/24 and 99 channel (superior signaling capabilities) contigu- 
rations in low-band, VHF or UHEF versions. Or select the only 
commercial dual-band (VHF/UHF) handheld — the PTH- 
2070, or the economical 6 channel PTH-2009/7009 handheld » 
or the rugged 15 channel FTH-2008/7008 handheld. 


¢) 1992 Yaesu USA, 17210 Edwards Road, Cerritos. CA 90701 


‘To get the full story on Yaesu radio products. contact 
your nearest Authorized Yaesu USA Dealer or 
* Yaesu USA call 310-404-2700. 
* Central and South America call 305-593-2500. 
* Canada. contact Omni Provincial Electronics 


itl 416-841-6740. 


YAESU US.A. 


Specibeahons subject to change without totic 


of the day! 


Have you been trawling the bounding main for a new product? We have just 
netted it—the TP-38 microprocessor controlled community repeater panel which 
provides the complete interface between the —yurmsaesesmmcme 
repeater receiver and transmitter. Scuttle Nid ee S6 * rie 
individual tone cards, all 38 EIA standard —S=S=emeiae aaa 
CTCSS tones are included as well as time and hit accumulators, programmable 
timers, tone translation, and AC power supply at one low price of $595.00. The $595.00 each 
TP-38 is packed like a can of sardines with features, as a matter of fact the only $59.95 DTMF module 
additional option is a DTMF module for $59.95. This module allows complete $149.95 Digital CTCSS module 
offsite remote control of all TP-38 functions, including adding new customers or 
deleting poor paying ones, over the repeater recciver channel. 

Other features include CMOS circuitry for low power consumption, non-volatile 
memory to retain programming if power loss occurs, immunity to falsing, pro- 
grammable security code and much more. The TP-38 is backed by our legendary 
| year warranty and is shipped fresh daily. Why not set passage for the abundant waters 
of Communications Specialists and cast your nets for a TP-38 or other fine catch. 
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